FORAMINIFERA COLLECTED NEAR THE ITAWAILAN
ISLANDS BY THE STEAMER ALBATROSS IN 1902

By Rurvs Marner Bace, Jr..
Of the University of [linois, Urbaua, Hlinois.

While the examination of this material was in progress, after about
100 species of Foraminifera had been identified and described, alniost
the entire colleetion was destroyed by fire and the original scale of
the report thus had to be abandoned. It is possible to give only a
summary of the results derived from a study of the material saved
from the fire, which consists of 19 bottles containing chiefly typical
Globigerina and Pulvinulina ooze. The species. over 200 in number,
represent 54 genera and are mostly characteristic of warm waters in
tropical oceans.

The following method was used in the examination of the ma-
terial: On a fine-grained cloth of double thickness in a long porce-
lain tray were poured the contents of each vial. Additional aleohol
was used to thoroughly wash this ooze, and the Foraminifera were
spread out on the cloth, which was then lifted out and dried over a
lamp. The shells were easily shaken from the dried cloth. not dried
together in lumps, and a soft brush removed from the cloth tlie very
finest portion of the ooze that might be left after shaking. The
forms thus selected were clean and white and could be spread out on
black cardboard for microscopic examination. The remainder of the
aleoliolic solution, with the finest mud and ooze, was allowed to settle
i the tray. and. with the label. was returned to the bottle from which
it had been taken. With this method any radiolaria or diatoms that
may have been present were left in the solution and can be further
studied. The mechanical sediment likewise was saved. and the frag-
ments of any other organisms that might be present. It was found
best to examine most of the material in reflected light. and the tests
were most readily studied upon a black background. for which pur-
pose T used thick glossy cardboard which had been glued to a glass
shide.
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The mounting and extraction of Foramiifera can be accomplished
in many ways. An excellent deseription of such work 1s to be fonnd
in Chapman’s The Foraminifera (chap. xix, pp. 291-326). It is,
however, rather expensive and tedious to mount on separate cover
under glass every species recognized, and I therefore used the follow-
ing method: The specimen to be preserved was fastened with strong
elue upon a shp of heavy white paper which had been blackened
with india ink where the specimen was to be mounted. On this slip
of paper was put also the number and description of the dredging sta-
tion and the name of the species mounted. Two specimens upon dif-
ferent surfaces are generally all that is required for future use,
although it is desirable to have a side aspect of the test, and this re-
quires some skill to keep the form in place until it is permanently
fixed. If in future these forms are wanted for other purposes they
can readily be detached by strong vinegar and washed quickly in
alcohol and water. A wet brush enables one to pick up the tiny
shells with considerable rapidity and to hold them in any desired
position while studying them.

Only brief deseriptions of species have been given in most instances
in this report, but new forms and also some of the more important
known types have been discnssed quite fully. The new forms are
bottled separately and marked = Type,” and have been deposited in
the U. S. National Museum. While T bhave not separately mounted
from every bottle of dredgings each species as it repeatedly occurred.
every form identified has been selected and mounted by the method
described. and in many instances a single form has been prepared
egain and again as particularly instructive and characteristic.  In
the arrangement of the classification of species given in this paper
we have followed the order adopted by the Dritish authorities on
the Rhizopoda, W. IX. Parker. T. R. Jones, W. B. Carpenter. and
amended by II. B. Brady and the later writers, €. D. Sherborn
and Frederick Chapman.

The fivst reference of cach form listed 1s that of the original deserip-
tion of the species. Much valuable information has been obtained
from the exhiaustive monographs by Prof. H. B. Brady in the Chal-
lenger Report, and by Dr. Alexander Goes on Arvetic and Seandi-
navian recent marine Foraminifera e, and the excellent report on
recent IForaminifera by Dr. James M. Flint? Mention shonld be
made also of such invaluable works as Williamson's Recent Foramini-
fern of Great Britain (Ray Society. 1858) : Brady. Parker, and Jones
on some Foraminifera from Abrohlos Bank (1888) Chapman’s The

¢ Kongl. Svensk, Vetenskaps-Akademiens Ilandlingar, XXV, No. 9, Stockholm,
18O4.

b Report of the U, N, National Museum for 1897,
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Foraminifera (1902): and d'Orbignys Foraminifera of the Vienna
Basin (1846), which have beeu found indispensable.

There are some anomalies concerning the bathymetric range of a
number of species mentioned in this report. The occurrence of few
deep-water types in those stations beyond 1.000 fathoms i not easily
accounted for, bhut it must be remembered that many of these Fora-
mintfera are of almost nniversal distribution, and sonme that are ree-
ognized and deseribed ave not at all common or abundant and would
not be considered as determining the probable depth of the ocean
from whence they came.  Systematis(= on the Foraminifera can not
be too eareful on this point. Tt is well known that the temperature
of the great occans is fairly constant below a few hundred fathoms,
and the distmbution of Iife 15 on the whole quite largely dependent
upon the distribution of the food supply as well as upon temperature
of the water in which these organisms live.  Then again some forms
are pelagic in habit and ean easily be found after death in hottom
material i an occastonal spectmen. It is but proper to state that
we have considerable evidence of rather shallow water, say not over
500 fathoms, in the material studied, while the facts show that a
number of the stations are considerably over 1.000 fathoms in depth.
Those species which reach their maximum development and are most
abundant in each station determine more safely the relative depth
than do any oceasional specimens obtained from the =ame locality.
Bryozoa, Mollusca, both lamelibranchs and gastropods, are found in
a number of bottles. also fragments of shells from stations below 200
fathoms. and this is rather hard to explain unless they have been
arried outward by tidal or other ocean currents in rapid motion.

The greatest variety of forms was obtained at Station 694, from
which 62 species were determined.  The smalest number (1) ecame
from Station 4379, where the material was chiefly niechanical sedi-
ment.  Mollusea were present in some of the dredgings. particularly
tiny gastropods. with an occasional Iamellibranch. often very heauti-
fully colored.  Ostracoda of several genera were quite prominent.
Diatoms and radiolarians in a few instaneces were met with, also
fragments of corals and bryozoans. In a few bottles small mouth
plates of fishes were present. There were a large number of sponge
spicules (siliceous). and in some bottles fragments of volcanice glass
and land-derived sand grains with opalescent quartz.  Phosphatic
nodules which dissolve very readily in acids appear in some
localities.

Most of the Foraminifera in this collection belong to ecalcareous
types with perforate tests. but the Miliolida are well represented in
some stations. The species Candeina nitida, (Flobigerina aquilater-
alis, Globigerina bulloides. Orbuline universa, Pulvinulina menardii,
and Pulvinulina micheliniana are present in nearly every station’s
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dredgings.  The genus Lolirina is represented by many species and
they ave abundant in nearly all instances.  The genera Bigenerina,
Dolivina, Pulvinuliva, Sayraina, Urigerina, and Virguling have each
a new species.

SNtations represented in Foraininifera collections.

[, Dredging station; H. - Hydrographic station.]

Albatross|
station
number.

Depth in No. of

v "
fathoms. speeies. IR

D, 1000 . 55 . Coarse concretionary shell material.
4017, 5 7  Fine foraminiferal ooze.
Fine Globigerina ooze, ulvinulina of menardii type, not abundant.
Typical Globigerina ooze.
P. menardii abundant and typical.
Diatoms present, tine silt and ooze.
Very coarse shell material, Globigeringe few, Amphistegina abundant.
Gray Globigerina ooze, 7. pubra very abundant,
Phosphatic nodules, Uvigerin® common.
Brown tine «ilt.  P.owmenardii ahundant.
Typical Globigerina ooze. 'ulvinulina abundant and beautiful,
1'11%\'imllinuf abundant.
Diatoms; Pulvinulinwe not abundant.
Gray Globigerina ooze. (7. saccul{fera very abundant.
| A few gastropods and small xhells,
;. conglobata abundant.  Considerable black sand present,
Fine silty ooze.
Typical Globigerina ooze.
Cristellarize abundant.

Hustrations of the new species deseribed are shown on Plate 'V,
which will be found at the end of the paper.

DESCRIPTIVE LIST.

‘family MILIOLIDK.
Subtihunily NUBIKCUILARIIN K.
Genus NUBECULARIA.

NUBECULARIA INFLATA Brady.
Nubeewlario inflata Bravy, Chal, Rept., TN, ISSE po 135, plooa, figs, H-S.

* Test consisting of a few misshapen, inflated segments, irregularly
combined : aperture either single and siple. or more usually con-
ststing of a number of rounded orifices variously placed.™

What appears to he identical with the form above desceribed was
found at Station D. 4000.2 The Challenger specimens were from the
Ionolulu coral reefs. 40 fathoms, and various islands to the south
and west.

¢ Brady, Chal, Report, IN, p. 135,
b ATl stations cited in this paper are those of the Burean of Fisheries steamer
Albatross unless otherwise mentioned.
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Subfiaonily MULIOLINTN (I,
Genus BILOCULINA.
BILOCULINA BULLOIDES d’Orbigny.

Biloculina bulloides 0'ORBIGNY, Aun, Neio Nat., VII, Noo 1, 1826, po 297,
pl. xvi. figs, 14,

Thick-shelled globose test with highly inflated seguients and cir-
cular aperture. The species belong to moderate depths and has
been obtained in all the great oceans rather spavingly. but is more
common in the North Atlantic.

Occeurs as stated above, and is best developed at depths ranging
from 300 to about 1.000 fathoms. In the neighborhood of the New
Guinea Islands this foraminifer has been obtained i very shoal
waters, It is present at /bt ross Stations D. 4000, D. 4025, T1. 4555,
and . 4696.

BILOCULINA COMATA Brady.

Biloculina comala DRADY, Quart. Journ, Microse, Nei., NXI, n. s.. 1SS8T, p. 45,
Similar to Biloculina bulloides, hut with the surface covered by
longitudinal striations. and the shell of large dimensions. Found
with other bilocnline forms in the North Atlantic and the Pacific
oceans.  Rare in the dredgings we have studied.  Present only at
Station D. 4000.

BILOCULINA DEPRESSA d’'Orbigny.

Biloculina depressa p’ORpIGNY. Ann, Nei. Nat., VIIL Noo 7, 1826, po 208,
modele No. 91,

Margin thin and angular, shell depressed as the name implies.
The form is closely related to Bidoculina ringens, but the latter has
less sharply defined margin and a different aperture,

If the foraminifers described and figured by Terquem and Derthe-
lin from the Lias of Essey-les-Nancy under the nawme Biloculina lius-
sica are identical with the present form the species ocenrs much
earlier geologically than any of its congenitors,  Its recent dixtribu-
tion is similar to that of Biloculina bulloides given above. Tt was
found at Stations D. 4000, D. 1174, T1. 4430, H. 4502, T1 4566, H. 4567,
H. 4568, H. 4585. and H. 1590.

BILOCULINA DEPRESSA var. MURRHYNA Schwager.
Rilocwlina murchynae ScHWAGER, Novara-Exped.. Geol. Theil. TI, 1866, .
203. pl. vi. figs, 15 a—c.

A variety of Bioculina depressa characterized by two angular
spinons projections near the base of the test and placed symmetri-
ally apart from the median line.
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This variety would appear to be vave, judging from the C'hallenger
nvestigations. as Professor Brady mentions but four localities, two
each from the North and South \tlantic and Pacific oceans. Dr.
C. Schwager’s specimens came from the Pliocene of Nicobar Islands.
This form was found at Station H. 4502, and was abundant at Sta-
tion H. 4555.

BILOCULINA IRREGULARIS d'Orbigny.

Biloculina irregularis p'ORpIGNY, FForam, Amer, Merid., 1839, p. 67, pl. viir,
figsi 22010

This species does not reveal the characteristic biloculine habit of
crowth in its adult stage. but the test is globose and there are two
major segments in the final development which are similar to Zilo-
culina bulloides in their shape and position.  The asymmetry ap-
pears from the third segment. cutting one side obliquely like £20/y-
morphina types and appearing as a famt line on the outer surface
of the shell neither depressed nor elevated.

Riloculina centricosa Reunss, is the same as this species, which can
be distinguished from Ziloculina sphacra by its milioline apertnre
and the extension of the nltimate chamber.

The ("hallenger dredged this foraminifer from the neighborhood
of the Canaries in 1,125 fathoms: off Sombrero Island, 450 fathoms:
south of Pernambuco. 350 fathoms, and in mid-ocean in the South
Atlantie from 1415 fathoms. It was also obtained near the Fiji.
Tahiti. and Papua islands at depths of 610, 620, and 1.070 fathoms,
respectively.  The .[/batross found it only at Station 4696. where 1t
was rare.

The Septaria clays of TTermsdorf near Berlin and the salt beds of
Wieliczka have furnished the species among other fossil Forami-
nifera.

BILOCULINA ELONGATA d'Orbigny.

Biloculina clongata p’ORBIGNY, Ann. Sci. Nat.,, VII, No. 4, 1826, p. 29S8,

Test resembling Bilocilinag ringens i outlime and apertnre but
longer and much narrower. as the name 1implies.  The species appears
to be the equivalent of Bioculine bougaineiled and B. patagonica of
d'Orbigny.  The shell shows considerable variation. chiefly in
amount of elongation and globosity.

Unlimited in distribntion and depth. but most abnndant m the
South Pacific.  Specimens were obtained at Stations D. 4017, D.
4025, and H. 4567
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Genus SPIROLOCULINA.

SPIROLOCULINA ACUTIMARGO Brady.

Spirvotoculina acutinargo Brapy, Chal, Rept., TN, ISSE po 154, plo X, fig,
12-15.

The carinate peripheral margin of this thin complanate foraminifer
is its chief eharacteristic. It has been obtained at Bermuda, 435
fathoms. four stations in the South Atlantice, 350 to 1425 fathoms,
and three localities in the South Pacific, 15 to 255 fathoms, and also
in shore sands of Madagascar. Present rarvely at Stations D. 4174,
D. 1025, and H. 1694,

SPIROLOCULINA GRATA Terquem.

Spivoloculina grate TerQUEM, Men. Soc. geol. France, ser. 3. 1, 18TS, po 05,
pl. X, figs, 14, 15,

A thin complanate Spiroloculing with striate swrface and common
in coral reef material down to 400 or 500 fathoms. First described
in the Tertiary of the island of Rhodes. Ocecurs at Stations D. 4017,
H. 4567, and . 4694,

SPIROLOCULINA LIMBATA d’Orbigny.

Spiroloculina limbata D'ORRIGNY, Ani. Sei. Nat., VIL No.o 12, 1826, p. 200.

Common in shallow water and found down to 400 fathoms in
tropical and subtropical oceans. Known also from the Septaria Clay
of Germany and in the later formations of Italy and Sicily. Found
at Station D. 4017 only: depth. 305 fathoms.

SPIROLOCULINA NITIDA d'Orbigny.

Spiroloculing nitide p'ORBIGNY, Ann. Sci. Nat,, VII, No. 4, 1826, p. 298

Common in coral tropical sands and in the inland Japan and
Mediterranean seas. Found at Station D. 4017 only: depth. 305
fathoms.

SPIROLOCULINA PLANULATA (Lamarck).

Miliolites plawulata LadMarck., Ann. du Museum. V. No. 4, 1505, . an2;
Anim. Sans Vert., VII, No, 4, 1822, p. 615,

With the exception of two soundings mentioned by Parker and
Jones, this species is limited to shoal waters in temperate and sub-
tropical aceans. It 1s rather common also in coral shoal water sands
in the Pacific and Indian oceans and Red Sea.  Found at Stations
D. 4025, H. 4508, and . 4694,
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SPIROLOCULINA TENUIS (Czjzek).

Quinqueloculina tenuis (zazex, Haidinger's Nat. Abhandl, IT, 1S47, p. 149,
pl X1, figs, S1-34,

Inhabiting all great oceans. Abundant in the South Pacific but
less common in the North Pacific, and known from depths of a few
fathoms down to 2.750. Professor Brady writes that the finest speci-
mens come from moderate depths. Fossil in the Austrian Tertiary.
Occurs at Stations D. 4000, D. 4017, T 40, H. 4571, H. 4590, and
H. 4696,

Genus MILIOLINA.
MILIOLINA BICORNIS var. ELEGANS Williamson.

Miliolina bicoriis var. elegans WILLIAMSON, Recent Foram. Gt. Britain, 1858,
P. S8, pl.ovr, figs 195,

Differs from the type M. bicoruis in the regular symmetry of its
chambers and in the uniform size and regular parallelism of the sur-
face grooves,

This striate form is ravely found at depths greater than 50 fath-
oms. The method of growth as shown by Schlumberger is 1 accord
with that of d’Orbigny’s genus Ldelosina, in which the megasphere is
completely enveloped by the first chamber. which becomes lenticular.
1t then passes through the biloenline, milioline, triloculine, quadriloc-
uline, and quinquelocnline stages.  Our form very closely represents
this quinqueloculine form and the aperture is in the end on a con-
siderably lengthened tube.  Unfortunately we have but one broken
specimen of this interesting species.

Mitiolina bicornis 1s fossit in the London elay and the Paris Basin
Eocene.

MILIOLINA CUVIERIANA (d’'Orbigny).
Quinqueloculing cuvieriana p'ORBIGNY, Foram. Cuba, 1839, p. 164, pl. X1,
figs. 19-21.

Test consisting of five segments with sharp or subcarinate margins
and smooth unornamented surtace. It 1s the same as Q. lamarckiana
figured on the same plate (figs. 14, 15). A\ shallow tropical water
species particularly known around the region of Japan. the Phil-
ippines, and the islands of the Eastern Archipelago. While it is one
of the most common Miliolinw in the Albatross material. the number
of specimens in each locality is small. Found at Stations D. 4000,
D. 4017, D. 4025, T1. 4555, H. 4590, and T1. 4694,
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MILIOLINA LINN/EANA (d'Orbigny).
Trilocelina lnvwwana D'ORBIGNY. Foran. Cnba, 1839, p. 153, pl. 1x, figs.
11-1s.

“Under the name 7'riloculine linneana, d'Orbigny depictse a
modification or variety of I iliolina pulchella, which takes the place
to a great extent of the typical form in tropical seas. Tt differs from
Miliolina pulchella in its comparatively thin and outspread contour,
which sometimes approaches that of Spiroloculina, the costae being
few, thiek, and well marked. .\ nearly identical form is deseribed in
the Vienna Basin memoir with the name Quingueloculine josephipa.?
Limited to shallow tropical waters. Occurs at Stations D. 4174 and
H. 4568.

MILIOLINA OBLONGA (Montagu).

Verwmiculww oblonga MoNTacu, Test. Dritain, 1503, p. 522, pl. xav, lig. 9.

[

A cosmopolitan species known from all areas and depthis. hut best
developed in shallow temperate seas. Found at Station D. 4000 only.

MILIOLINA PARKERI Brady.

Milioling parieri Brapy, Qnart. Jouwrn. Microsce. Nei, XX, 1. s, 1881,
p. 6.
Surface of the segments crenulated and sharply angled at their
niargins.
With the exception of forms from the Red Sea this species 1s a coral
reef form in the tropical region of the Pacific Ocean.  Oceurs at
Stations D. 4000, H. 4566, and 11. 4694,

MILIOLINA SEPARANS Brady.

Milioling separans Braoy, Quart. Journ, Microse. Rei,, NNT, w. s, 1881,
p. A0,

An anomalons wild-growing form like Quingueloculineg linnwana
partly unrolled. Limited to very shallow water of the tropical Pua-
cific.  Found at Station D. 4174 only.

MILIOLINA SEMINULUM (Linnzus).

Serpula seminnlum LNy EUs, Syst. Nat. 12th ed., 1767, p. 1264: 13th
(Gmelin's) ed., 1TSS, p. 3739,

¢ Foram. Cmba, 1839, p. 155,

U Brady, Chal. Rept., IX, p. 174,
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MILIOLINA SEMINULUM var. DISCIFORMIS Williamson.

Miliolina  seminulwin var. disciformis WiLLiamson, Recent Foram, Gt
Britain, 1S5S, p. S6, pl. v, figs, 1SS, 189,

Resembling the typical form but more complanate and with
broader, shorter segnients. frequently emarginate at their nmbilical
horders and possessing transverse ridges of growth which are lacking
in the typical species. Common along the English coast i shell
sand.  Oceurs in every latitude and is known from all depths.  Geo-
logically its history dates from the early Eocene.  Not very common,
hut present at Stations D. 4017 and TL 4694,

MILIOLINA TRICARINATA (d’Orbigny).

Triloculinag tricavinata D'ORBIGNY, Ann. Sci. Nat., VI 1826, po 2090, No, 7,
modele, No. 94
Tricarinate milioline ave not at all rave, but this species is more
widely distributed than its velated form J/. trigownle.  The carinate
featurve s in J. tricarivata limited to the peripheral portion, the
intervening portion heing more or less gibbous, but the species is sub-
jecet to great variation and is perhaps easily confused with I iliolina
tréigonula.  While having an almost unlimited geographieal distribu-
tion the species is also of great hathymetrie range and is known from
a few fathoms down to 2350 fathoms. As a fossil. it 1 recorded
from the carly Tertiary. Found at Stations D. 4000, D. 4025, D.
HLT4, and L 4694

MILIOLINA TRIGONULA (Lamarck).

Miliolites trigonala LAMARCK, Ann. du Museum, V, No. 3, 1804, p. 351;
Anin sans Vert,, VII No. 2, 1822, p. 612,

Test reoular triloculine, with smooth subspherical or elongate
chanmibers and nearly civeular end view. Distinguished from /.
tricarinata by a difference in the roundness or angularity of the
chambers.  Of wide distribution in shoal waters, and more frequent
in the temperate than in tropical regions. Absent in cold northern
waters: found chiefly in temperate in-shore sands. DBeyond 100
fathoms the form is said to be veplaced by W iliolina tricarinata.
Geological history. Tertiary to recent. Found at Stations D. 4000,
D. 4017, D. 4025, TL 4568, and H. 4696.
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Subtianily ITAUIMMRININ L1,
Genus VERTEBRALINA.
VERTEBRALINA INSIGNIS Brady.

Tertebralina insignix Bravpy, Chal. Rept.. TN, ISNE, po IS8T, plo xan, figs. 911,

This rarve species is known from off the Friendly Istands. 18
fathoms, in Torres Strait, 155 fathoms, aud ofl the West Tudies. 390
fathoms.  Oceurs at Station H. 4694 at a depth of 865 fathoms, which
is its deepest recorded oceurrence.

Subthinily PHN KHROPLIDIN /G,

Genus CORNUSPIRA.
CORNUSPIRA FOLIACEA (Philippi).

Orbis foliaccus Privieel, Enum. Moll, Ricil., T1, 1844, Do 147, plo xxav, fig. 26,

Test planospiral, with thin, flat, raptdly widening whorls, and
while the surface has no decoration there are frequently curved
transverse lines of growth as in many of the Gasteropoda. An allied
form with carinate marvgin is Corwspiva carinata (Costa).

Rare in Scandinavian waters and Greenland (Goes). not uncom-
mon in the Paeific. and ranging from shallow depths down to about
1.500 fathoms. Professor Brady states that the best specimens come
from depths between 300 and 600 fathoms.

Present in the Eocene and later Tertiary. Recognized at Station
D. 4017 only, but is not commnon,

CORNUSPIRA INVOLVENS Reuss.

Cornuspira tnrolvens Rruvss, Sitzungb., Akad. Wiss, Wien, NLVIIT, 1863
(1864), Pt. 1. p. 39, pl. 1, fig. 2.

Recognized by its rounded tubular whorls. which closely embrace
each other and yet allow cach whord to be seen on either surface.

Geological history from Tertiary to recent. Ilas probably been
confused with Jurassic and Cretaceous Ammodisci, which it resem-
bles. Dr. A. Goes records the form i the Avetic and Norwegian
“waters at depths ranging from 30 to 150 meters. A shallow water
cosmopolitan species.  Observed at Stations D. 1017 and D. 417+

Genus PENEROPLIS.

PENEROPLIS PERTUSUS (Forskal).

or

Nautilus pertusus Forsxar, Descr. Anini, 1775, No. 65, p. 125,

The genus Peneroplis, like Orbiculina, vepresents great variety of
form and degree of compression and elongation of chambers without
altering the segment arrangement or method of growth. For this
reason and becanse of the transitional forms, it becomes necessary to
separate the genus into several distinet types around which must
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cluster the lTarger varieties ul 11\0 tyvpe. [he test of the genus l’cuc
roplis 15 a planospiral. crozier-shaped, nnperio ate al,(neons (por-
cellaneons) shell. and bilaterally symmetrical.  An elaborate treatment
of the genus s given by Dr. W. B. Carpenter in the Introduction to
the Study of the Foraminifera (pp- 8492, pl. vi1).  The surface of the
shell is beautifully marked by transverse strize closely set and covering
the entire surface, as a rule. but there are also occasional pits in the
shell snbstance which resemble pores, though the shell is nevertheless
imperforate,  The genns can be well subdivided into the following
types: ‘

A. Peneroplis pertusus (Forskil),  Nantiloid moderately com-
pressed, involute shell with dendritic aperture.

B. Pencroplis plunatos (Fichtel and Moll).  Broad complanate
forms, striated surface and with a single row of pores on the septal
face.

C. Peneroplis arietinus (Batseh).  Chambers at first involute,
Iater nodosarian and numerous. Aperture a sertes of pores on the
compressed anterior margin.

D. Peneroplis cylindracens (Lamavek). Test less compressed than
i 2. arietinns and more nearly nodosarian,

E. Peucroplis lituus (Gmelin).  Chambers few. evlindrical, no-
dosarian. but slightly irregnlar and of uneven size.

I, Pewcroplis carinatus A'Orbigny.  Near variety /2. pertusus but
more involute and with sharp peripliery aud less decorated surface.

G. Peneroplis livigatus. Karver. This is the most compressed
type. =omewhat resembling O percuding adinea, and the latter whorls
embrace nearly two-thirds of the shell,

I find two types of the above genus, 2. pertusus and P. planatus,
the former occurring @t Station 1017, the latter at Station 4694,

PENEROPLIS PERTUSUS var. PLANATUS (Fichtel and Moll).

Nautilus planatus IFicuter and Morr, Test, Microse.,, 1803, p. 91, pl. Xvi,
figs. 1 d, ¢, f.

Found only at Station H. 4694 and is rvare. The genus is usually
found at less than 30 fathoms. Tropical and subtropical waters at .
many localities.  Its geological history dates from the lower Tertiary
(Eocene of Paris Basin, ete.).

Genus ORBICULINA.
ORBICULINA ADUNCA (Fichtel and Moll).
Nautilus orbiculns Frenten and Morr, Test. Microse,, 1803, p. 112, pl. XXIL.

A tropical species usnally in shoal waters, Its earliest appearance
1s in the carly Tertiary. Found at Stations D. 4000 and IL. 4694.
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Genus ORBITOLITES.

ORBITOLITES COMPLANATA Lamarck.

Orbitotites complanata Layarcrk, Sy=t, Aninn =ans Vert,, 1801, p 376,
An inhabitant of shallow tropical waters, occasionally ~o alnni-
dant that 1t becomes an important factor in the building of tropical
coral istands.  Oceurs rather sparingly at Stations DL 1000, L 4476,
and H. 4566.
ORBITOLITES MARGINALIS (Lamarck).
Orbutites marginalis LAMARCK, Anin. sians Vert,, 11, No. 1, IN16, p. 196,
Not quite =0 widely diffused as the species Orbitolites complanato,
it s extensively found in warmer scas. and it 15 said by Doctor (-
penter to be more abundant where Qrbiculing 15 vave, and the oppo-
site. It obtained its maximum development in the carly Tertiary.
where specimens of enormons size and abundance are found.  Not
very common, but present at Stations D. 1000, I 176, and 11 1694,

Samily ASTRORIIZID. L.
Subfamily RITABDANMMININ 1.
Genus RHABDAMNINA.

RHABDAMMINA DISCRETA Brady.

Rhabdwmmina discreta Bravy, Quart. Journ. Microse., Nei,, XNIn, s, 1881,
. A4S,

Oceurs only at Station L 1502,
family LITUOLID.E.
Subthmily ILI'PTTUTOILIN A4,
Genus REOPHAX.

REOPHAX FUSIFORMIS (Williamson).
Profeonina fusiformis WinLiamsox. Recent Foram. Gt Britain, 1SHS, v 1,
pl. 1, fig. 1.

Considered by Professor Brady to he a starved shallow-water
variety of Reophas scorpivrins.  Found inavetic and cold temperate
zones and with sporadic ocearrence in the Tropics at moderate depths
down to 1.443 fathoms. Found at Station [L 4550,

REOPHAX NODULOSA Brady.

.R(’oplm,r nodulose Bravy. Quart. Jomrn. Microse, Sei, NING noox, 189,
p. 52, pl. 1v, figs. 7, N,
Cosmopolitan in area and bathymetric range.  Found at Station
H. £585.
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REOPHAX SCORPIURIUS Montfort.

Reophar scorpinrius MoNTFPORT, Conchyl. Syst., [, 1805, p. 330, S3d genre.
This species has a universal distribution and bathymetric range.
Its geological history goes back to the Oolite. IFound at Stations
. 4508, . 4567, and H. 4694, but not very common at any of the
three.

Genus HAPLOPHRAGMIUM.

HAPLOPHRAGMIUM AGGLUTINANS (d'Orbigny).
Npivolina agglutinans D'ORBIGNY, [Foram. Foss, Viem., 1846, po 137, plo vig,
figs, 10-12.
A cosmopolitan species and with correspondingly wide distribution
m depth.  Obtained only from Station D. 4174,

HAPLOPHRAGMIUM CANARIENSE (d’'Orbigny).

Nowioninag canaricnsis D'ORBIGNY, Foram. Canaries, 1839, p. 128, pl. 11,
figs, 33, 34,

Known from all oceans and at all depths. Found as a tossil but
not carlier than the Pleistocene. Specimens obtained at Stations .
4566 and T, 4696 are rather more symmetrical and possess more
chambers than some of the figured types of the species. The arena-
ceons test. rounded peripherv. depressed umbilici. and complanate
character of the chambers are suflicient to distinguish this from allied
forms.

HAPLOPHRAGMIUM GLOBIGERINIFORME (Parker and Jones).

Lituola nautiloidea globigerviniformis PARKER daud JoNgs, I’hil. Trans,, CLYV,
1865, p. 407, plo xv. tigs 46, 47,

This species is deseribed with some doubt.  There are only a few
specimiens, from Station 45850 which appear to belong here.  They
do not possess =0 many (lobigerina-like segments and these are not
<o distinet. but the growth appears trochoid and the forms are con-
ditionally  placed here.  Essentially a deep-water foraminifer of
universal distribution.

HAPLOPHRAGMIUM LATIDORSATUM (Bornemann).

Nowionina latidorsata BoRNEMANN, Zceitschr. deutsch. geol, Gesell.,, VII,
1855, p. 339, pl, xvi, figs, 4, a, b,

So abundant in the north deep sea explored by G O. Sars that it 1s
said to constitute one-fifth of the entire weight of the dredged ma-
tertal.  While of nniversal distribution and more abundant in deep
water, the form is also present in depths of 300 fathoms or less.
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Known in the European Tertiary.  In our dredgings this forni, with
Haplophragmivm scitulum . is the most conmmon species of the genus
and was fonnd at Stations T 1502, 11, 41566, T1. 1567, and 11, 1696,

HAPLOPHRAGMIUM NANUM Brady.

Haplophragniiwne panune Braby, Quart. Journ. Microse, Sei.. NN, 1. «.
1881, p. Ho.

Somewhat similar to /7. canariense. but with the segments more
distinet and lobnlated. and in its inequilateral development only npon
the upper surface are all the segments visible.  Recorded in the ¢ al-
lenger veport as characteristic of cold novthern and southern latitndes
and at depths of from about 50 to near 2.000 fathoms. Found only
at Station H. 4694,

HAPLOPHRAGMIUM SCITULUM Brady.

Haplophragutiwm scitulum BrRAdY. Quart. Journ, Microse, Sei, NN n. s,
1SN, p. 5o,

Test closely involute, nautiloid with depressed wmbilicl. arenaceons
dark-brown test and rough exterior. Segnients numerons, narrow,
straight, but slightly depressed septa.  Forms somewhat resembling
Cyelammning cancellutu oceur at Station 4503 and the septal lines arve
not quite so regular as in the type-specimens=.  This species 1= closely
related to 71, latidorsatuni, which iz, however, less svinmetrical. and
bas a thicker. coavser test and a more lobulated margin.

Eleven localities for this species ave rveported in the (hallenger
records. etght of which were in the North Atlantic. 530 (o 1.445
fathoms. one in the South Atlantic. one m the South Pacific. and
one from very deep water in the North Pacific.  Present at Stations
H. 4430, 1. 4508, . 4585, and 1. 4696.  Doctor Flint mentions it
from the west coast of Cuba and the west coast of Patagonia. 93 to
541 fathoms.

Genus CRITHIONINA.

CRITHIONINA PISUM var. HISPIDA Flint.

Crithionina pisin var, hispida Frint, Recent Foraminifera, 1890, p. 267, pl.
Wi, % &

The genus ('rithionine was established vecently by A, Goes and
made to include minute Foraminifera. which are largely constrneted
of sponge spicules and exceedingly fine gray arenaccous matter. and
with a labyrinthic or cavernous. more or less spherical. chamber.
This is undivided and the aperture is indistinet and divided.  The
hispid variety is even smaller than (‘rithioniia piswm and is easily
distinguished by its spinons sponge-spicnle surface.  There 1= appar-
ently no visible aperture.
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Recorded by Dr. J. M. Flint from Georges Bank. Gult of Mexico,
and coast of Orvegon. at depths of from 93 to 1.813 fathoms. Found
at Stations H. 4440 and H. 4502.

Genus HAPLOSTICHE.
HAPLOSTICHE SOLDANII (Jones and Parker).

Lituola soldanii Joxgs and PaRKER, Quart. Journ. Geol. Soe., NYI, No., 184,
1860, p. 307.

Test stoutly built, nodosarian-like and of arenaceons coarse ma-
terial.  The internal subdivisions of the chambers do not appear on
the surface.  Without sectioning the aperture is the only means of
distingnishing this =pecie= from Clarulina cylindrica, as stated under
the description of that species,

This ix the only living representative of the genus and is best de-
veloped in the warm waters of the West Indies at shoal depths. Tt
is alzo found in the Gulf of Mexico. 196 and 210 fathoms (Flint).
and around many i=lands of the Pacific. It is variously rvecorded in
the European Tertiary. We find 1t only at Stations D. 4000 and
H. 4590.

Subfainily TROCH AMMININ L.
Genus TROCHAMMINA.
TROCHAMMINA LITUIFORMIS Brady.

Trochaimmina lituiformis Brapy, Quart. Journ. Microse, Sei., NIN, n. s,
ISTO. p. 59, plo v, fige 16,
Previously recorded at ouly three stations in the Atlantiec Ocean.
An example of this species present at Station D. 4000,

TROCHAMMINA PAUCILOCULATA Brady.

Trochammina pauciloculata Braby. Quart, Journ. Microse, Sei.. NIX,
. s ISTH, po OSSO plov, figs, 13, 14,

Of wide areal distribution. this species 1= more typically developed
in deep water. often below 10060 fathoms. Found at Station .
4502, 1.302 fathoms: Station IT. 4553, 1.398 fathoms: Station T. 4585,
689 fathoms. and Station T1. 43590, 978 fathoms.

TROCHAMMINA PROTEUS Karrer.

Trochanomina proteus (part) KARRER, Sitzungsber. Akad. Wiss., Wien, 1866,
p. 404, pl.o1, fig, N,

Four localities furnished specimens of this species in the ('hal-
lenger expedition. at depths varving from 390 to 2350 fathoms.
IFossil in the middle Tertiary. Found at Station H. 4366, rave; depth
572 fathoms.
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TROCHAMMINA RINGENS Brady.

Trochanuminag ringens Brapy, Quart. Journ. Microse, Sei, NIN, 0. s, 1879
o7, plovy figs 120 gl b

)

Test nautiloid, biconvex. depressed. and compozed of bnt few cham-
bers, usually about one-half’ the number of those present in 7' rochom-
mina trosillata. 1t is mueh more rave than the latter species, is of
dark gray or brown color. and there is no punctation of the inner
surface of the shetl.  Not hefore recorded hevond the Atlantic Ocenn.
and =aid to oceur at depths of from 1675 to 2.750 fathoms. Found
at Station IL 4590, 978 fathoms=. rare.

Genus WEBBINA.
WEBBINA CLAVATA Jones and Parker.

Trochanonina iveegularis clarata JoNes and Parvker, Quart. Journ. Geol,
Noc., XVI, 1860, p. 304,

This adherent species was later described under the genns HWeb-
bina.r The latter 13 always adherent on its lower surface without a
defimite body wall inclosing the surface of attachment. while in
Trochanunina the tube is complete and walled on all sides. The spe-
cles 1= of wide areal distribution and of almost unlimited bathymetrie
range.  Several examples were found at Stations D. 4000. D. 4174,
H. +76, IL 4566, H. 4590, and 1. 4696,

=ubfthmily T.LOK DU ST1IN LKL
Genus CYCLAMMINA.

CYCLAMMINA CANCELLATA Brady.
Cyclammina cancellata BRaby, in Norman, DProc, Roy. Soe. XXV, INTG,
p. 214

The genus Cyclammina, established by DBrady in 1876, includes
the entirely arenaceous. large. compressed. convoluted Foraminifera
whose walls are finely cancellated.  These are often <o highly devel-
oped that the inner portion of the chambers i~ greatly yeduced.  Fx-
ternally the surface is smooth and the aperture either a ~eries of pores
on the septal face or an arched fissure at the inner margin of the final
segment. The periphery in (. cuncellata i= rounded. T have identi-
fied this species in the New Jersey Miocene but am not aware of it
turther oceurrence in the fossil state. In existing oceans it ix of very
great bathymetric range (75 to 2.900 fathoms) and has a wide geo-
graphical distribution. Tt is present at Stations D. 4174 and T 4505,
at the latter with Haplophragmium scitulim. which the above some-

what resembles,

@ Jones, Parker. and Brady. Monograph. Foram. Crag, 1566, . 26,
)

Proe. N. M. vol. xxxiv—O0s
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family TEXTULARIID.E.
Subttunily PIOXTTU LA RIIN Ak
Genus TEXTULARIA.
TEXTULARIA AGGLUTINANS d'Orbigny.

Tertutaria agglutinans D'ORBIGNY, Forann Cuba, 1839, o 136, ploo1, Ags.
17, 18, 32 to 84
A cosmopolitan foraminifer known at all depths and i every
ocean. An arcenaccous (vpe becoming much elengated i the coral
reefs of the tropies and treated as a vaviety, 7. wgglutinans porvecta,
in the (hallenger report. Found at Stations D, 4000, D. 4017, D.
1025, and IL 4502, Not abundant.

TEXTULARIA ASPERA Brady.
Tertularia aspera Brapy, 'roe. Roy. Noe, Idin., NI ISS20 o 715,

This species was established by Drady to inclhude very coarsely
arenaceots dark coloved Zewtolario characterized by oblong. com-
pressed form composed of few ~coment=.  Obtained by the Clallenger
from five stations in the North Mtlantie. 390 to 330 fathoms: three
i the South Atiantie, 350 to 1435 fathoms: and two in the South
Pacific, 175 and 210 fathoms.  Found at Station D. 4600, depth 104
to 213 fathon-.

TEXTULARIA FOLIUM Parker and Jones.

s

Towtularia folim Papker and Joxys, Phil, Trans,, CLV, 1SGH, pp. 370, 420,
pl. xviin, fig, 14,

The depths recorded in the Challenger veport for this species vary
from shore sand at Melbonrne to 255 fathoms off the IFiji Islands.
Our speciiien comes from Station DL 4017, at a depth of 305 fathoms.
The species is not known in the fossil state. and itz present distribu-
tion is apparently quite restricted.

TEXTULARIA GRAMEN d'Orbigny.

Tertularia gramen D'ORRIGNY, Foran. Foss, Vien., 1846, po 248, pl. xv, figs,
4 to 6,

Di~tribution cosmopolitan. but ocenrrence more frequent in shallow
waters,  Fos<il in the Cretaceous and later horizons.  Not abundant
at Ntations D, 40170 D, 1025, TL 4508, H. 4566, TL #5371, 11 1694, and
11 1696.



N0 1603 PORAMINTIFERA FROM TIIE IIAWATIAN ISLANDS—B.tc. 131

TEXTULARIA QUADRILATERA Schwager.
Tewtwlavia quadrilatera Scuwacrer, Novara-LExped., Geol, Theil, 11, 1886,
p. 205, ploovn, g, 108,

Test. Tong, <lender, compressed. tapering. generally acuminate and
auadrilateral.  Typical specimens conte from Tahiti at 420 fathoms.
but the form is known also from a sinall number of localities in the
Sonth Atlantiec and Pacific oceans. This form i vare at Stations
H. 1430 and TE 55682 depths 1oH and 1274 fathoms, respectively.

TEXTULARIA RUGOSA (Reuss).

Plecaninm  rugosune Rurss, Sitzungsber, Akad, Wiss s Wien, LIN. 1SGY.

o

D 403, plooa tigs, B.oa, b

This coral-reef species makes it first appearance in the Oligocene,
Occurs at Station IT, 4565 ounly.

TEXTULARIA SAGITTULA Defrance.

Tertularia sogittnla Derraxcr, Dicl. Seic Nat., XXX IS200 e 177, L1,
PS4 Atlax Concl., plo xarr, fig, 5.

One of the most abundant of all the Z'cewlario whether recent or
fossil. and while chiefly affecting <hallow waters of temperate =<eas
15 known at depths of near 2.700 fahtoms. Not rave at Stations D.
1025, 11, 1430, T1. 4694, and T1. 1696,

TEXTULARIA SIPHONIFERA Brady.
Tertularia siphonifora Brapy, Quart. Jonrn. Microse, Sein, NN, 1, s, ISS)
. D3,
Previonsly recorded from the Hounoluln coral veefx 40 fathoms, and
at a few other stations of the Pacific at depths of less than 50 fathoms,
Station H. 4567, at 1.307 fathoms.

TEXTULARIA TROCHUS d'Orbigny.

Tertularia trochus pORBIGNY. Mem, Soco Geolo France, TV IS10, b 15, pl.

Vyre

v, figs, 25, 26,
Distribution, nniversal.  Fossil from the Cretaccons.  Ocenrs only
at. Station D. 1000,
Genus VERNEUILINA.
VERNEUILINA PROPINOUA Brady.
Vernewilina propingua Buraby, Chal, Rept., TN ISSHL e 35T, ple XEVIL figs,
S-1+4.
At five stations where this species was dredged by the Challenger
in the North Atlantie the depths with but one exception were be-
tween 1,000 and 2435 fathoms. Similarly three stations in the
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Pacific were in depths of 95, 2,050, and 2900 fathoms respectively.
The species 1s therefore a deep-water form. Tt is not known as a
fossil.  Rarve at Station IL. 4567, depth 1,307 fathoms.

VERNEUILINA SPINULOSA Reuss.

Verncuilina spinulose Reuss, Denkschr. Akad., Wiss, Wien, 1, 1849, p. 347
pl. xLvan, figs. 12 a o
This species. known first from the Cretaceons chalk, is best de-
veloped in tropical and subtropical shallow waters.  Its bathymetric
ange, however, is from a few fathoms down to 2.300. Examples of
this interesting foraminifer were at Stations D. 4017, D. 4025, H.
4503, L. 4694, and 11. 4696.

Genus BIGENERINA.

BIGENERINA ARENACEA Bagg, new species.

Test very large. sometimes measuring nearly an eighth of an inch
i length. strongly compressed and complanate. built of coarse arena-
ceous and glauconitic material of a prevailing eray color.

The segments are at first birerial. later nodosarian.  There are fonr
or five of these uniserial seoments and they comprise about one-half
the <hell in length.  The test 15 svmmetrically developed with nearly
straight even sides obtusely rounded and with the aboral end broadly
rounded. the entire form resembling in a general way Digenerina
pennatule (Batseh). but lacking the angnlar keeled margin and also
being somewhat more compressed.  The segmentation is regular,
much more vegular than in Bigeneria capreolns (4°Orbigny). and in
the uniserial portion is as svimmetrical as in tyvpical Frondicularia
tvpes.  The chambers are narrow and even. separated by hroad
thick slightly raised =epta which are curved or arched nupward at the
center and at the oral end form a wedge-shaped extremity. The
aperture is a median, oval. and narrow slit.  The best specimens of
this lavge arenaceous species were from stations between D. 3900 and
D. 4000.  (Nee Plate V. figs. 4-6.)

The type is Cat. No. §196. U.S.N.M.. from hydrographie Sta-
tion 1508, U /batross. T also recognize the species at Stations D. 4174
and H. 4566.

Genus PAVONINA.

PAVONINA FLABELLIFORMIS d'Orbigny.

Pavonina flabelliformis ORBIGNY. Ann. Sci. Nat., VII, No. 1, 1826, p. 260,

pl. x, figs. 10, 11, modéle No, 56.
Pavonina ig an interesting nnusual genus represented by a single
species. The early chambers are small and textularian and later he-
come uniserial and unfolded. forming a fan-like test. The aperture
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is porous. This beautiful form is an mnhabitant of rather shallow
water and has been obtained in the West Tudies, Torres Strait, Malay
Archipelago. Mauritius. Cevlon. Admirvalty Islands. Cocos I<land.
coast of Korea, and the IHonolulu coral reefs. Found only at Sta-
tion D. 4174, Not known in the fossl condition.

Genus GAUDRYINA.

GAUDRYINA FILIFORMIS Berthelin.

Gaudryiva filiformis BerrtnreiN, Mem, Soe. Geolo France, ser. 30 I, No. 5
1880, p. 25, pl. 1, fig. S

With its limited number of triserial segments and itz long textu-
larian development, the above <pecies might easity he mistaken for
one of the Textularia. 1t was dredged by the (hallenger at four
stations at moderate depths and from Loth Atlantic and Pacific
oceans.  The fossil forms described by Berthelin were from the Gault
of northern Fraice. Not common at Station H. 4568,

GAUDRYINA PUPOIDES d'Orbigny.

Faudryina pupoides pD'ORpIGNY, Mem. Soc. Geol, France, 1V, 1840, p. 44,
pl. 1v, figs, 22-24,
This common deep-water variety is a frequent Cretaceous fossil
and i= not rare in some Focene and later Tertiary deposits. FFound
at Stations H. 4430, T1. 4555, T1. 15668, and L 4571

GAUDRYINA QUADRANGULARIS Bagg, new species.

The test is very large, measuring about one-cighth inch in length,
sharply tapering to a trihedral distal end.  The oral extremity 1=
quadrangular in outline, resnlting from compression npon two sides,
and this compression does not correspond with any of the triangular
portion below. The shell substance ix unusually coarse and the sur-
face very rough. The oral end is abruptly truncated and iz sunken
in the center to the straight slit-like aperture somewhat protected
by a marginal thickening and slightly notched.  (See Plate V. fig. 1)

The type is Cat. No. 8195, U.S. N, Station D. 1000, It is rave.

Genus CLAVULINA.
CLAVULINA ANGULARIS d'Orbigny.

Clavuling angularis D’OREIGNY, Abn. Sei. Nat, VI, No. 2, IS26, p. 268,

pl. x11, fig. 7.
Test. long. nodosarian. triangular with arched septal depressions.
The triserial portion of the test is confined to the lowest portion of
the shell and does not much enlarge the distal end ax in (lavuling
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purisiensis.  Linmited to shore sands and off-shore deposits in both
Atlantic and Pacific oceans.  Known from the lower Tertiary de-
posits of Europe.  Identified in material obtained at Station D. 4017.

CLAVULINA CYLINDRICA Hantken.

Clavuling eylindrica 11axTreN. Mittheil, Jahrb, ung, geol. Anstalt, 1V,
ISTH, 1S, pLon, fig. S
With Haplostiche soldaniic which it resembles, this species is
found in the coral sands of tropical waters.  The two are separable
by their difference in aperture, (larulina eylindirica always having a
valvular opening. while the other ix alwayvs simple or perforate.
Abundant in the Clavalina-szaboi strata of Tingary and also from
the Tertiary of Italy. Rather rare in the South Atlantic. less so in
the North Atlantic, and variously recorded in shoal waters of the
South Pacifie, Rave in the Globigerina ooze of Station D, 4000.

=ubitiunily I3TTILIMININ (140,
Genus BULIMINA.
BULIMINA AFFINIS d'Orbigny.

Buliniina affinis ’ORpicNy, Foram. Cuba, 1839, p. 100, pl. 11, figs. 25, 26,

Equivalent probably to Renss's Rulimina oruluin. described in
Cretaceons deposits and present in the North and  South  Pacifie
oceans of to-day. It is separated from Z. ocata. which it closely re-
sembles, ouly by its acute apical aboral extremity.  Some specinens
obtained from Stations D. 4017, D. 1025, and D. 4174,

D Orhigny obtained his types from the shore sands of Cuba.  Dis-
tribution much more limited. however. than that of the types of 5.
orata and 1. pupoides. which it resembles,

BULIMINA ACULEATA d'Orbigny.

Bulimina aculeata 0ORBIGNY, Ann. Sci. Nat., V1L No. 7. 1826, p. 269,

With the smooth upper portion of the test and the lower rough
spinous portion. the above is one of the peculiar surface ornamenta-
tion forms found among the Buliminie. The spines often project
from the edges of the chambers as in 2. marginata, but in the former
they are never lengthened into spines,

Abundant in the North Atlantic and South Pacific and its
bathvimetric range extends from shallow depths down to 2740
fathoms.

It has been recognized in the glacial clays of Norway. DPresent
at Station H. 4567 only.
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BULIMINA BUCHIANA {'Orbigny.

Budimine buclinna pOReraNy, Foriun, Posse Vieno Basin, ISHG, po 186, pl.
NI, figs, 15 1N,

Test trigsevial. shorte strongely built, with well-defined ribs which
extend to the lower margin of the ultimate chamber.  Said (o ailect
moderately deep water: Professor Brady reports it as abundant in
the North Atlantie, vare i the Sonth Atlantic, and common in the
South Pactfic. Not recorded from the North Puactiie. Ranges from
less than 100 down 1o over 2000 fathoms. Occurs at Station 11
14568, where 1t 1s not rave, and at Station 11 4585,

BULIMINA CONTRARIA (Reuss).

Rotalina contraria Revss, Zeitsehr, dentsell, geol. Gesell., THL 1S51, p. 76,

pl. v, fig. 37
1t 1s no wonder that this little form has been deseribed under va-
rious genera

such as Nfoophraguiinne, Pulvividine, and Cassidi-
line—ftor it possesses marked similarity of growth to all the above.
It has. however. been vightly placed among the Buwlimine, and its
aperture alone justifies this as well as its buliminine method of
erowth,

Most common in shoal waters of the South Pacifie, hut also known
in the Neorth Pacific and the North Atlantic.  Present at Stations
D. 4000, . 430, and TI. (555, Desertbed among the fossil Foram-
inifera of the Oligocene (Neptaria clay) of Hermsdorf and  the
Miocene of Kostej. in the Banat.

BULIMINA INFLATA Seguenza.

Bulimina orate p'OrRpreNy, Foram. oss. Vien., 1846, po IS5, plo xi. figs,
v. 107, plooa, fig, 10,

Aun intermediate type between the costate Bulimina buchione and
the spinous Z. weudeate and having a distribution similar to the
former. Lut less commnon. Tt is widely distributed in the South
Pacific and is present in waters of from less than 100 to over 2400
fathoms.  We note this form from four stations. namely, TL 45606,
1. 4567, H. 4565, and 11 4571, Reported in the Septaria elays of
Germany and the later Tertiary of Ttaly.

BULIMINA OVATA d'Orbigny.

Bulimina ovatue p’ORBIGNY, Poram. FFoss. Vien., 1846, po 1850 plo x10 figs.

13, 14,
Bulimina ovata. B. affinés. and L. pupoiides helong to one closely
related group distinguishable by such minor features as length and
outline of the test, and in the relief of the chambers forming the
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spire.  These forms are widely distributed in existing oceans and
B. ovata is common in shallow waters of the British coast. It is
present in waters of the Pacific at depths ranging from a few up to
580 fathoms. [t ceological history begins with the Eocene. Ob-
tained at Stations D. 4017, D. 1025, TL 4508, and H. 4568.

BULIMINA PUPOIDES d'Orbigny.

Bulivina pupoides D'ORBIGNY, Foram. Foss, Vien., 1846, p. 185, pl. x1, figs.
1, 12
Similar to above, but with more inflation and separation of seg-
ment=. With its congeners it is frequently described from the
Tertiary beds of Enrope and its present distribution is cosmopolitan,
Found at Stations D. 4025 and H. 41174

BULIMINA WILLIAMSONIANA Brady.

Buliniina willivansoniana Brapy, Quart. Journ. Microse, Sci.. XXI n. s,
1SS, . 56,

The tests of Buliniina williamsoniana is a evlindrical twisted spire
with strong costie running the entire length of the shell. The anterior
end is obliqurely truncated and the aperture central. Limited to shoal
South Pacific waters.  Found at Station . 4694 only.

Genus VIRGULINA.

VIRGULINA SQUAMOSA d’Orbigny.

Virgulina squanosa p'ORBIGNY. Ann. Seic Nat..o VI No.o 1, 1826, p. 267,
nodele No. G4,

Not rare in the North Atlantic: found in the Sonth Atlantic more
rarely: also in the North and South Pacific and in the Red Sea and
Mediterrancan. It is frequently with the related spectes Virgulina
subsqramosa.  Ranges in depth from 30 to 3.000 fathoms. Found at
Stations D. 4025, 1. 130, TL 4555, 11, 1566, 11, 4568, H. 4571, T1.
1585, and I1. 4696, and in the _[lbatross dredging mnch more abun-
dantly than Trguling subsquaniosa.

VIRGULINA SUBSQUAMOSA Egger.

Virgnlina subsquamosa EGeer, Neues Jahrb. fur Miner, 1857, p. 295, pl.
X1, figs. 19-21.

While frequently ocenrring with the preceding, this species is best
known at depths ranging from 345 to 620 fathoms. Found less com-
monly than the preceding at Stations D. 4025, HL 4430, H. 4440,
H. 4555, H. 4566, T11. 4568, and H. 4590.
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.
VIRGULINA SQUAMOSA STRIATA Bagg, new subspecies.

Similar to the well-known species Vieguling squamosa. bat dis-
tinetly striated.  (See Plate V. fig. 7))
Type—Cat. No. 8202, U.S. N, Station D. 4025, depth 275 to
368 fathoms.
Genus BOLIVINA.

BOLIVINA ANARIENSIS (Costa).

Brizaling anariensis Costa, Atti dell” Accad. Ponting VII, 1856, p. 207, pl.
xv, figs. 1, a, b

This neatly tapering, striate Bolivina, with or without its spinous
aboral end, is cosmopolitan, and we found it at Stations D. 4174,
. 4440, H. 4502, IT. 4508, T1. 4555, FL. 4567, . 4571, IT. 4585, and
11, 4696.

Best developed tyvpes come from the North Atlantic Ocean at
depths of a few fathoms down to 1.630 fathoms. Professor Brady
records the species from ofl the Philippines at 95 fathoms, off the
south coast of Japan at 15 fathoms. and the La Plata River. South
America, at 13 fathoms. It occurs as a fossil in the Tertiary beds of
the island of Ischia.

BOLIVINA DILATATA Reuss.

Bolivina dilatata Reuss, Denkschr. Akad. Wisse Wien, I, 1849, p.o 381, pl.
XLvitl, fig. 15.
The test of Bolivina dilatata 1= broad, depressed, composed of
numerous long narrow chambers and possessing an acute periphery.
Prof. H. B. Brady states that the species is confined to the North
Atlantic, but we find it present. and in some cases abundant. at nearly
every station studied. These ave: D. 4017, D. 4025, D. 4174, 11, $130.
H. 502, H. 1508, T. 1555, . 4568, I1. 4571, 1L 4694, and TL. 1696,
The average depth is betow 400 fathoms. The geological occnrrence
dates from the Cretaceous.

BOLIVINA HANTKENIANA Brady.

Boliving hautheniana Brapy, Quart. Journ, Microse, Sei., NXI n. s, 1881,
p. HS.

Test depressed and nearly equally convex on each surface. con-
sisting of numerous broad inflated segments arranged alternately and
provided at their margin with a delicate keel. The surface is usually
faintly striate. Probubly limited in distribution to islands of the
Pacific. Present at Station D. 4017, fine specituens at Il 4440, also
found at . 4555 and TI. 4585, The depths at which the form ix
recorded vary from 130 to 800 fathoms. Not recorded as a fossil.
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BOLIVINA KARRERIANA Brady.

Bolivina karrcevicia Braby, Quart, Journ. Microse, Scin, NN 0. s, 1SS
. DS, ‘
This interesting little species is said to be abundant in the waters
south of Japan. and it is not uncommon in the South Pacific.  FFound
only at Station Tl 4567, where it was quite rave.
BOLIVINA LIMBATA Erady.
Bolivina limbata Brapy, Quart, Jonrn. Microse, Sei., XX, 1, s, 1881, p. 57
*The twisted varvieties of Zolirine with nearly even margins and
limbate sutures, on which this species hias been fonnded. affect the
comparatively shallow water of tropical seas. They are abundant
south of the island of Papua. ocenrring at ahmost every station in its
immediate vieinity at which the depth does not exceed 200 fathoms.
The same forms oceur off the Sandwich Islands, 40 fathoms: in
Hongkong Harbor. 7 fathows: on the south shores of Japan, 15
fathoms: off’ the Fiji Islands. 12 fathoms: on the \ustralian coral
reefs, 14 to 17 fathoms: in the shore sands of Madagascar: off
Ascension Island, 7 fathoms: and ofl the Cape de Verde Islands,
11 fathoms.™ ¢
The .batross obtained this foraminifer at Station Il 4694 only.

BOLIVINA NOBILIS Hantken.

Bolivina nobilis T1axtkeN, Mittheil. Jahr. ung, geol. Anstalt., IV, 1875,
. 63, plooxv, figs, 4 a. D,
Perhaps confined to the South Pacific and o depths of less than 40
fathoms.  Ocewrs at Stations I 1567, . 1696,

BOLIVINA PLICATA d'Orbigny.
Bolivina plicata »ORBIGNY, Foram. Amer. Merid., 1839, p. 62, pl. vIIL,
s, =7
Test moderately compressed. with sinuwous or, as it were, plicate
septal lines. rongh surface. as if arenaceous, pores not very distinet,
and shell opaque in transmitted light.  Well figured by Goes?
IFound only at Station H. 4567,

BOLIVINA PUNCTATA d’'Orbigny.

Bolivina punctata p'ORBIGNY, Foram. Amer, Merid., 1839, p, 61, pl. viiL
figs, 10-12,

This well-knowu cosmopolitan form is present at every station
except . 4000, T 430, L 4776, L 4555, H. 4571, 1L 4579, and
IT. 4590. In =ome Instances, as at Station 1. 4025, it 1s abundant.

¢ Brady, Chal. Rept., INX, p. 419,
O Avetic and Scand. Foram., 1894, p. 51, pl. 1xX, figs. 487, 4SS,
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BOLIVINA ROBUSTA Erady.
Bolivina robusta Braoy, Quart, Journ. Microse, Sei, NN, 1. s, 1881, . 57,
Thirteen of the twenty-two localities given in the Challengr ve-
port, where the above species is fonnd. were in the South Paetfic.
Abundant at some stations and present at D, 4025, 11, 1555, 11 1566,
I 4568, 11 4571, and 1L 4385, The species is generally confined
to shallow waters, but in one instancee it was obtained at 1.90¢ fathos
in the South Atlantice.
Ao Goes considers this form only o variety of 2. dilatata, but 1
believe it should be regarded as a distinet species.

BOLIVINA SEMI-ALATA Bagg, new species.

The nearest approach (o this Foraminifer of which the writer lias
knowledge is Bolivine hantleniona.  The forms we have. however.
are extremely narrow and stoutly built. with nomerous ehambers
extending to nearly one-half the length of the shell.  The ultimate
chambers are exceedingly broadly expanded and widely keeled. the
flange extending even over and around the aperture.  The lower
end 1s acuminate. Two of these types were observed at Station IL
4555, The shell 15 Lavge for the genus Bolivina,  (See Plate V.fig. 3.)

Type~—Cat. No. 8197, U.S. N Station 1. 4555,

BOLIVINA TEXTILARIOIDES Reuss.

Bolivina tertilarioides Ieuss, Sitzungsber. Akad., Wiss, Wien, NLVI 1862,
p.o 81, pl. X, fig. 1.

More important from the fossil standpoint than any Zolirina
unless perhaps 2. puuctata. and widely represented in existing seas.
Tts bathymetric range is also very extensive. but it is hest developed
on shallow bottoms. It is one of the best known Cretaceous oli-
vinas.  Found at Stations I1. 4017, fine examples at I1. 4025, also
present at T1. 4430, I 4440, H. 4503 IL 1566, T1. 4568, . 4385,
H. 3694, and . 4696,

Subtiunily CASSIDUTLININ AL
Genus CASSIDULINA.

CASSIDULINA CRASSA d’Orbigny.

Cassiduling crassa D'ORpIGNY, orim. Amer. Merid., 1839, po 56, plo viL
figs, 18=20.

Synonymous with Cassidulina oblonga Reuss.  Characterized by
its obtuse periphery, oval outline. and small number of short inflated
segments, which distingnishes the species from (', lucvigatu.

Common over wide areas in the North Atlantic and at depths as
great as 2,760 fathoms. .\ long list of localities given by Professor
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Brady in the ("hallenger report includes numerous localities in the
North and South Pacific and the South Atlantic. and the form is
present in the Mediterranean. Its geological history dates from the
Miocene,  Found by the A/batross at Stations H. 4440 and I1. 4694,

CASSIDULINA SUBGLOBOSA Brady.

Cussidulina subglobosa PRrabpy, Quart. Journ. Microse. Sci., XXI, n. s, 1881,
p. 6O,

* Test subglobular, somewhat compressed on the two lateral faces,
inequilateral ; segments few, slightly inflated; alternation irregular.
Aperture an obligne or nearly erect loop-like slit on the face of the
projecting terminal segment.” «  Essentially a deep-water species.
the above is known from all the large oceans, but the localities are
not very numerons. Found at three :lbatross stations. namely, H.
4430, H. 4571, and . 4585,

Genus EHRENBERGINA.
EHRENBERGINA SERRATA Reuss.

Elreabergina scrrata Reuss, Denkschrift, Akad. Wiss, Wien, I, 1S49, p.
3770 phoxuvarr, figs, T o,

The genns Elrenbergina is elosely related to Cassiduline, but dif-
fers in the arrangement of the biserial chambers and less inrolled
growth.  Cassiduline has the segments both biserial and convolute,
and resembles a bolivine shell longitudinally folded and then roled
i this suture from end to end and possessing a bulimine aperture.
The typical species of £hrenberging ave longer than Cussiduling and
the margins are frequently serrate or spinous.

Living representatives of the genns belong to southern oceans, and
the bathymetric range 15 from several to over 2,000 fathoms. This
spectes 15 well known from the Miocene. We find it rather abundant
at several stattons—I. 4430, H. 476 (common), H. 4567, L. 1694,
and H. 4696,

Family LAGENID.E.
Subfamily ILAGTCNIN 44,
Genus LAGENA.
LAGENA FAVOSO-PUNCTATA Brady.

Lagecua feroso-puuctata Brapy, Quart. Journ. Microse, Sei., NXXT, n. s, 1881,
D. 62,
Previously reported from the shores of New Guinea. Rare at Sta-
tions H. 4590 and FL. 4694

@ Brady, Chal, Rept., INX, p. 430.
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LAGENA GLOBOSA (Montagu).
Vermieulum globoswmn MoNTacU, Test, Britain, 1503, p. 523,
This cosmopolitan species of to-day has a long geological record.
dating possibly from the Carboniferous. but certainly from the
Oolite. Found only at Station [L. 4567.

LAGENA HISPIDA Reuss.
Lagena hispida REuss, Zeitsehr, dentseh, Geol. Gesell,, N, 1868, . 434,

The test of Lagena hispida varies i shape, but always shows a his-
pid surface, which is its distinguishing characteristic.  Like the
preceding. this species has a long geological history, dating {rom the
Lias. In recent waters it is not limited in distribution or depth, but
it is not abundant wherever found. Present at Station 11 4585,

LAGENA LZVIS (Montagu).
Vermiculum laere Moxtacu, Test, Britain, 1803, . 524,

One of the simplest unornamented unicellular hyaline Foraminif-
era. On account of its variabihty in form it has been described
under many names, a long list of which 1s given in any complete
synonymy of the species. It 1s unquestionably one of the earliest
Foraminifera known. occurring in Upper Siluvian deposits.  Lts
distribution and bathymetric range are unlimited at the present time.
Obtained only at Station H. 4585,

LAGENA LAGENOIDES (Williamson).

Entosolenia marvginata lagenoides WILLEAMSON, Recent Foram.  Gt. Brit-
ain, 1838, po 11, plooa, figs, 20, 26,

Test oval elongate. compressed and bordered by a decorated keel
which surrounds the entire shell.  Zagena formosa Schwager has a
wider similarly striated margin bnt the distal portion is notched and
wing-like. TFound in comparatively shoal waters in the South Pa-
cific (38 to 410 fathoms). and of rather wide geographical distribu-
tion elsewhere and at greater depths. Most frequent in the Atlantic.
Known in the Miocene of Sicily (Seguenza). Obtained from .1/-
batross Station H. 4566 only.

LAGENA MARGINATA (Walker and Boys).

Serpula marginata WaLker and Boys, Test, Min., 1784, p. 20 pl. 1. fig. 7.

The above broadly oval. smooth-shelled Zagena is distingnished
from other forms by its peripheral margin which is extended into a
wide keel. Universally known in every ocean and at every deptl,
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its geological history dating from the chalk beds of the Cretaceous.
Present most commonly of all the Lagena noted at Stations D. 4017,
D. 4174, H. #1430, and 11. 4696,

LAGENA QUADRATA (Williamson).

Futosolenia  marginata  gquadrata WitLiansoN, Recent Foram., Gt. Brit-
ain, 1858, po 11, plo 10 figs, 270 28,

Present in varions localities in both Atlantie and Pacific. but al-
ways at depths of less than 150 fathoms. Known in the Miocene of
Ttaly and the Post-Tertiary of lreland. Occurs at .lbatross Sta-
tions I, 440 and II. 1G04,

LAGENA STRIATA (d'Orbigny).
Ooling striate p'ORBIGNY, Forant, Amer. Merid., 1839, po 21, plo v, fig, 12,

An ovall frequently bottle-shaped Lagena with elongated tnbular
neck and striate surface.  Of world-wide distribntion the form is
found equally with Zogcno suleata, which it resembles. but the species
helongs to shallow waters. Tt is present in the Septaria clays of
Germany and in the Miocene elsewhere.  Noted at three stations,
11. 4566, TL 4567, and T1. 4694,

Sublzamily NODO=SARILIN S,
Genus NODOSARIA.
NODOSARIA CALOMORPHA Reuss.

Nodosaria calonorpha REUss, Denkschr. Akad. Wiss, Wien, XXV, 1865,
p. 129, plo1, figs, 15-19.

One of the simplest smooth Yodosario and of only two or three seg-
ments. North and South Atlantic. South Pacific. and elsewhere in
otf-shore deposits at less than 100 fathoms. Reported. however. at
depths of over 2.000 fathoms.  Fossil in the Septaria elay of North
Germany.  Station L 4508, rare.

MODOSARIA COMMUNIS (d'Orbigny).

Dentalina compnnis D'ORBIGNY, Mem. Soc. Geol, France, 1V, 1S40, po 13,
pl. 1. fig.

Smooth surface. oblique septa. and slender build ave the three
leading characteristies of the species. The synonomy as at present
understood and published in monographs on Foraminifera is very
extensive. s a recent Foraminifer it has a universal distribution.
Its geological history dates from the beginning of the Mesozoic.
The most common nodosarian in the material examined. and present
at Stations D. 4000, D. 4025, [1. 4430, and H. £566.  The specimens
obtained are most excellent vepresentatives.
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NODOSARIA CONSOBRINA var. EMACIATA Reuss.

Dentaling cmaciatla REUSS, Zeitsehr, deutsell, Geol, Gesell,, THL IS5, . G,
ploaar, fig, 9.

Professor Brady vecords the above varviety of the tvpieal V. con-
sobrina at depths of from 290 to 725 fathows m the Norvth Atlantic
aud 350 fathoms 1 the South Atlantie; 1o the South Pacific from 120
to 1375 fathoms.  Foumd in the Cretaceons chalk and subzequent
formations.  Ocenvs at Station D. 1000 only.

NODOSARIA GUTTIFERA (d'Orbigny).

Dentaline gultifora p’ORpIGNY, Foram. Posse Vien., IS4G, po 49, plo11, figs,
11-14.

This species must not be confounded with Nodosariv guttifera
(Parker and Jones). which s unquestionably to he regavded as
Nodosaria soluta.  In the form fignred by d'Orvbigny in the Vienna
Basin memoir the segments of Nodosaria quttifera are gracefully
oval. bulbous at base and connected to the next sncceeding chamber
by a very slender neck.  In Nodosaria soliuta the seaments are simooth
and the distal chamber usually mnecvonate, hut the segments ave
more closely joined and the sutures are not as deeply depressed or
constricted as i Nodosario guttifcra.  Fragments only at Station
IT. 1566,

NODOSARIA LAEVIGATA (d'Orbigny).

Glandulina lavigala D'ORBIGNY, Ann. Nei. Nat., VI IS2G, po 2520 ploox,
figs, 1-3,

Theve appear to he thvee well-defined types of Vodosaria helong-
ing to the Glanduling type. best represevted by Nodosaria laeigata
with its sharp distal and genevally mineronate and its relatively large
development of the ultimate chamber: second, the form Nodosariv
rotundata, with its more bluntly rounded nonspinons primordial
marein and slightly ereater elongation of the chambers: and third,
Nodosaria wqualis. with its still greater elongation and wider seg-
ments. Some of the spectmens we find i the three stations. D, 1025,
1. 4355, and H. 4696, are not distinetly mucronate but they are decid-
edly pointed at the distal end and may better be considered as varieties
of this exceedingly varied species.

The velationship of the various types belonging to this group are
well described by Professor Reuss in his paper on Von Sehlicht's
drawings of Tertiary Foraminiferass The distribution of the species
is world-wide. " Tts bathymetric range is generally less than 1000
fathoms.

a Njtzungsber. Akad. Wiss. Wien, LXI1I1, p. 47s.
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NODOSARIA PAUPERATA (d’Orbigny).
Dentatina pauperata D" ORBIGNY, Foram. Foss. Vien., 1846, p. 46, pl. 1, figs,
57, 5S.
Geographic and bathymetric range unlimited.  Fossil from Lias
to Recent.  Stations D. 4000 and D, 4025,

NODOSARIA ROEMERI (Neugeboren).

Denialinag roemceri NEUGEBOREN, Denkschr., Akad. Wiss, Wien, NIL, 1856,
p. 82, pl 11, figs, 13-17,

Oceurs at Station T 4566 only.  More common in the North At-
lantic at depths of less than 400 fathoms. Fossil from Cretaceous
(lower) to Recent.

NODOSARIA SCALARIS (Batsch).
Nautilus scalaris Barsci, Conchyl, des Seesandes, No. 4, 1791, pl. 11, figs,
4.« b,

Distribution and range in depth not limited. but the form is more
frequent in shoal water. A well-known Tertiary fossil.  Occurs only
at Station I1. 1566,

NODOSARIA SOLUTA Reuss.

Dentatinag (Nodosarin) soluta Rerss, Zeitscehr. deuatsch. Geol, Gesell., TT11,
1851, p. 6O, plloarn figs, 4oa, b
Occurs at moderate depths bt preferably in shallow waters in
many localities. It is recorded as a fossil in the Cretaceous. Present
at Station H. 4964, but not-common.

NODOSARIA VERTEBRALIS (Batsch).

Nautilus vertebralis BaTscn, Concehyl, des Seesandes, No. 6, 1791, p. 3, pl.
11, figs. G, a, b,

Distribution mostly confined to the North Atlantic and South
Pacitic at depths of less than 500 fathoms.  We have recorded the
species from the New Jersey Cretaceous. It is. however, more com-
mon in the Tertiavy. Found at Station D. 4000 only.

Genus LINGULINA.
LINGULINA CARINATA d'Orbigny.
Lingulina carinata D'ORRIGNY, Ann. Rci, Nat., VIT, No. 1, 1826, p. 257, modele
Nao, A,

The noncostate variety of this species appears to be rave and was
obtained by the (hallenger expedition at only three stations, off Ki
Islands. 530 fathoms, off the Honolulu coral reefs, 40 fathoms, and
off Nightingale Island. 100 to 150 fathoms. Reported as a fossil
from the English Lias. Rarve at Station H. 4508.
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Genus FRONDICULARIA.

FRONDICULARIA ROBUSTA Brady.

Frondiculavia robusta Brapy, Chal. Rept., IN, p, 523, pl. Lxvr, figs, 1. 2.
This is the only species of the genus Froudicularia noted in the
stations dredged and it is rare at Station 4503, Professor Brady oh-
served 1t at only two localities; one near Ki Islands, 129 fathoms,
the other on the coral reels of the Hawalian Islands, 10 fathoms.
The form is characterized by its robust test. with snrface strongly
costate, but less regnlarly =o than in Nodosaria.

Genus RHABDOGONIUM.
RHABDOGONIUM MINUTUM Reuss.

Rhabdogoniwm winuwm Recss, Sitzungsber,  Akad, Wiss, Wien, LV, 1867,
D SEplov, tigs, 4,5,

The only specimens of this species dredged by the Challe nger came
from off Ki Islands at a depth of 129 fathom=.  The form was noted
rather frequently at Stations D. 4000, 1. 30, TL 4508, 11 4355,
I1. 4695, and T 696,

RHABDOGONIUM TRICARINATUM (d'Orbigny).

Vaginalina ricavinalom v OreeNy, Ann, Seic Nat.o VI Noo 0 18260 .
258, modele, No. 4,

Rhabdogorivi tricarinatim has a wide distribution in the fossil
world and 15 frequently recorded m Tertiary strata. .\ variety of
this form (acutangulun)y is known in the Lower Cretaceons. In liv-
ing condition the form is met with in the North Atlantie from shoal
water down to over 1.300 fathoms. It comes also from the Mediter-
anean - and the Pacifie, and is very abundant in the (/batross dredg-
ings, being fonnd in all stations except L 476, 11 4502, 11 4567,
I 4579, and 11, $590.

Genus VAGINULINA.
VAGINULINA LEGUMEN (Linneaus).

Nautilus legumcn LINNECS, Nyst, Nat., 10th ed,, 17580 po 7112 12th ed.
1767, p. 1164,

A cosmopolitan form with universal distribution and at all depths
found sparingly. 1as a long geological history and is known at
least as carly as the Trias. In Later formations it becomes more fre-
quent and I have recorded it from the New Jersey Cretaceous, where
it is by no means rave.  Found at Stations D. 4174 and 4567.

Proc. N. M. vol. xxxiv—08——10
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Genus CRISTELLARIA.
CRISTELLARIA ARTICULATA Reuss.

Cristellarvia  articnlata Reuss, Sitzungsh,  Akad. Wiss. Wien, NXLVIII,

1863, p. o3, pl v, fig, 62,

This species was desceribed by Renss in 1870 under the genns ('ris-
tellaria, aithough he had previonsly placed it nnder the genus L2obu-
Zina, a name now in disuse.  The shell is stoutly built, thicker and
with more angular mavgin than ('vistellaria rotulata.  There is also
a smaller number of segments in typical specimens.

» Fine examples of (‘pistellariv articolute occur in the dredged
sands from oft Culebra Island. 390 fathoms. and off Nightingale
Lsland, Tristan da Cunha, 100 to 150 fathoms. Tu the latter locality
the species is very abundant, and what 1s more remarkable the species
assnme wild-growing forms. such as ave represented by figs. 14 pl.
Lx1x.’® Found by the writer in the New Jersey Cretaceous and vari-
ously recorded in Tertiary deposits.  (ristellaric ave not abundant in
any of the material we have here studied, but there are as many spe-
cies represented as there are occurrences,  We find this species typi-
ally developed at Station I 4696,

CRISTELLARIA CALCAR (Linnzaus).

Vaulilus calear TINNETUs, Ny, Nat., 12th ed.. Noo 2720 p 11620 1788, Nyst,
Nat., 13th (Gmelin's) ed., No. 2, p. 3370,

As now used the species designated as ("pistelluiia calear comprises
those smooth-shelled involute nautiloid tyvpes with a spinous periph-
erv.  The spinons and flange-like border is exceedingly variable.
Of cosmopolitan distribution at moderate depths.  Geologically re-
corded in the Tertiary. Present at Station D. -+000.

CRISTELLARIA CREPIDULA (Fichtel and Moll).

Nawtilus cropidula Fieniern and Movn, Test. Microse,, 1803, p, 107, pl. XIX,
figs. g—i.

The above may well serve as the tvpe of complanate clongate-oval
Cristcllaria with segments at first involute and later drawn out and
separated by straight septa. The periphery is not carinate, although
thin and round. .\ shallow water form and more frequent in temper-
ate than in tropical seas. It has a long geological history and has
Licen described by the author from the Cretaccous marl of Vineen-
town, New Jerseyv. It is the most common species of the genus in the
19 bottles of _1lbatross dredgings.  Occurs at Stations D. 4000.
L4430, H. 4508, and H. 4694,

¢ Brady, Chal. Rept., IX, p. H47.
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CRISTELLARIA CULTRATA (Mont'fort).
Robulus cultraius MoNTFORT, Conchyl. Nyst., 1, 1808, p. 214, 54 genre.

Distinguished from 'ristellaria rotulata by its carinate border.
Occurs with the latter less frequently but is usually in somewhat
deeper water.  Cretaceous to Recent.  Present at Stations 1. 4000,
1L 4566, and I1. 4696,

CRISTELLARIA ELEGANTISSIMA (Costa).

Robulina clegantissima Costa, Pal. Napoli, 2, 1853, . 198, pl. xix, fig, 1.
Compare ref. in Goes, Kongl.. Svenska, Vienskaps Akad. ITandl, XXV,
No. 9, p. G4

I think T am right in aseribing (o the above species the form de-
seribed below.  The test is much compressed and rather strongly
striate with smooth ultimate chamber slightly prolonged. The out-
line is quadrangular and the periphery bluntly rounded without keel.
There are about seven chambers visible in the last convolution. the
inner ones but famtly visible, the latter clearly marked by the slightly
depressed septa.  The aperture is fissurine, somewhat prolonged hut
uot tubular. The shell we find of a grayish-white color and large for
the genus.  In general growth the test steongly resembles ('vistelliuiio
erepidula, but it is more stoutly built. and theve is a difference in the
method of extension of the chambers forming the last convolution.
There is a figured form of Cristelluric in Professor Williamson's
Mouograph on the Recent Forminifera of Great Dritain which
roughly resembles the present form (fig. 55, pl.11), but the latter is
provided with a well-defined flange. Present at Station 1. 4503 of
the Albatross. '
Our one specimen is comparable to the figured specimen of .\,

Goes.

CRISTELLARIA GIBBA d'Orbigny.

Crislellaria gibbe D'ORRIGNY, Poram. Cub:a, 1839, p. 63, pl vin, figs, 20, 21,

» Sublenticular. equally  biconvex. smooth, characterized hy the

somewhat inflated and protuberant final segment, and its contracted
septal face."?

Cosmopolitan, but usually at depths of less than 500 fathoms.

Cretaceous to Recent. TFound at Stations D. 1000 and IL 4694, but
not comimon.

@ Arctic and Scand. Recent Foran, n. G4, plo X1, fig, 642 b,
b Flint, Recent Foram., . 317,
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CRISTELLARIA ORBICULARIS (d’Orbigny).
Robulina orbiculoris v'ORIGNY, Ann. Sei. Nat., VII, 1826, p. 2880 pl. xv,
figs, S, 9.

Differs from (‘wistellaria vorter in its flange, or keeled border.
West Indies, 450 fathoms, numerous localities in the South Pacifie,
and fossils in the Sub-Apennine of Italy and the Vienna Basin
Miocene. Rare at Station H. 4508,

CRISTELLARIA ROTULATA (Lamarck).

Lenticulites rotulata LaMArcE, Annales du Mus.,, V, 1804, no, 3, p. 1SS
Tab. Encyel. et Method. pl. ccccrxvi, fig. 5.

This species is the type of the group and is probably the most
eencrally distributed and at greater variety of depths than any form
of the genus.  Its geological history is also long and dates from the
Upper Trias of Derbyshire. England. Not uncommon at Station
D. 4000 and present at H. 4430.

CRISTELLARIA VORTEX (Fichtel and Moll).
Naoutilus vortes F1emren and Mory, Test. Microse,, 1803, po 33, pl. 1t figs.
-,

Chambers very long and narrow and separated by exceedingly
curved septa. which sweep bhackwards a long portion of the shell.
Test moderately vaulted and umbonate.  Meutioned by Brady from
fowr stations in the South Pacifie. 125 to 420 fathoms. and oftf Ber-
muda, in North Atlantie. 435 fathom=.  Parker and Jones record the
species in the Mediterranean. 90 to 360 fathoms=. Flint mentions it
from the Caribbean.  Observed only at Station H. 4508, It is known
as a Tertiary fossil.

v

~ubfamily POLY MORPHININ AIC,
Genus POLYMORPHINA.
POLYMORPHINA AMYGDALOIDES Reuss.
Polymorphina @mygdalaides REUss, Sitzungsher, Akad. Wiss, Wien, NVIII,
1855, p. 200, plo v, fig, N4,

A depressed variety of the more common species Polymorphina
lactea.  Oceurs rarely at Stations D. 4017, D. 4174, and H. 4567.
POLYMORPHINA ANGUSTA (Egger).
Globuling angusla Eeeer, Neues Jahrb. fur Miner.,, 1857, po 200, pl. X1,
figs. 18-15.
We find what appears to be a variety of the above species at Station
4017, The form iz of wide distribution. and while known in shallow

dredgings ix usnally found at considerable depths,  IFossil in the
Bavarian Miocene.
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POLYMORPHINA COMMUNIS (d'Orbigny).

Gulluling conmumunis P’ORBIGNY, Ann, Reic Nat. VI ES26, po 266, pl. xI,
figs, 1-4, modele No, 62,

Oceurs at Station 4585 only of the JL/batross eruise. but 1s of uni-
versal distribntion, with almost unlimited hathyvmetrical range, and
is fossil in the carly Mesozote (Lower Liax), becoming more com
mon 1n Cretacecous strata and suceceding formations,

POLYMORPHINA COMPRESSA d’'Orbigny.

Polymorphinag compressa p'ORmeNy, Foram. Foss. Vieno, 184G, po 233, )l
XI1, figs, 32-34,
Cosmopolitan.  Fossil in the Knglish Lias. Stations D, 1017, 11,
4430, and H. 1694 but not common.

POLYMORPHINA GIBBA (d'Orbigny).

Globuling  gibba p'OaeNyY, Ann. Neic Nat, VI Noo 20, 1826, p. 266,
modele No. 63,

Test almost globular with three chambers visible on one of the
surfaces and flush suture lines.  Ocearrving first in the Oolite, 1his
form is known in many succeeding formations and has a wide dis-
tribution in existing oceans. Found at Station H. 4430 only. and rarve.

POLYMORPHINA LACTEA (Walker and Jacob).

Serpula lactea WALKER aud Jacor (according to Kanmacher), Adam's
Essays. 1798, 2d ed., p. 634, pl. xxiv, fig. 4.
One of the most widely known forms of the genus in hoth fossil
and living condition and occurring as early as the Jurassic.  Fonnd
at Station 1. 4579,

POLYMORPHINA OBLONGA d’Orbigny.

Polyworphing oblonge D'ORBIGNY, Foram. Foss. Vien., 1846, p. 2320 pl
XIT, figs, 20-31.

More restricted in its distribution than Zolyuworplina lactea and
generally at depths of less than 500 fathoms.  Found at Station T
4694 only.

POLYMORPHINA REGINA Brady, Parker, and Jones.

Polymorphina reging Brapy, Parker, and Jones, Trans. Linn., Soc. on
don, XXVI1, 1870, p. 211, pl. xv1, figs, 32, «. b

This is one of the few Zolymorphine with surface ornamentation.

The costee are regular and equidistant.  The original specimens were

from. Storm Bay. Tasmania. The other localities are in shallow

water in the tropics. .\ less vegular costate form oceurs in the Cre
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taceous, and has been described under the name Polymorphina seni-
costate Mavsson. . regina was found at Station H. 4694, but was
rare.
Genus UVIGERINA.
UVIGERINA ANGULOSA Williamson.

Urigering angolosa WILLIAMSON. Recent Foram. Gt. Britain, 1858, p. 67,
phov, fig. 140,

This small foraminifer we find guite abundantly at many stations.
It 1s reported to he very widely distributed and at depths from 350 to
1.630 fathoms. Found at Stations D. 4000, D. 4017, D. 4174, H. 4440,
HL 4502, L 4508, H. 4567, 11 4568, 1. 4571, and . 4694,

UVIGERINA ASPERULA Czjzek.
Urigerina asperule Czazex, Haidinger's Nat. Abhandl., T}, 1847, p. 146, pl
X111, figs. 14, 15,

Rather widely distributed in nearly all oceans and at depths vary-
ing from a few fathoms dowu to over 2.000. Known as a fossil in
the Baden Miocene. .\ very abundant form in nearly every .1/ba-
tross station, and absent at Stations D. 4000, D, 4017, D. 4174, 11.
A6, L 4579, and L 4696 only.

UVIGERINA ASPERULA var, AMPULLACEA Brady.
Urigeriva asperwla var. anpullacea Bravy, Chal, Rept., IX, 1884, p. 579, pl.
LXXV, ligs, 10, 11,

The average depth for this species is not far from 500 fathoms.

Not =0 common as the preceding, but rather abundant in many

localities.  Fonnd at Stations D. 174 T 4140, H, 4508, TL. 4555,
I1. 4566, T1. 4567, I1. 4568, T1. 4571, and T1. 1694,

UVIGERINA ASPERULA var. AUBERIANA d’Orbigny.

Uvigorina wubericia p’ORRIGNY, Foram, Cuba, 1839, p. 110, pl. 11. figs. 23, 24.
Less abundant than the typieal species. the ("hallenger specimens
were obtained at depths of 530 fathoms=, Ki Islands: 610 fathoms. off
Kandava; and 630 fathoms, Rockhall Bank, and from shore sands
of the West Indies. The variety 1= not rare at several stations of
the sHbatross, but ix not quite so well represented as the vaviety am-
prllacea and still less than U eigerina aspernla. Tt ocenrs at Stations

D. 41740 T 4508, T1L 4566, H. 4567, T1. 4568, and 11, 4571.

UVIGERINA CANARIENSIS d'Orbigny.

Urigeriva cundricnsis D'ORBIGNY, Foram. Canavies, 1839, p. 138, pl. 1. figs,

The distribution of thix species is somewhat peeuliar. It is known
from very shoal waters as well ax from depths of nearly 2,000
fathoms.  Found at Stations D. 4000. D. 4025, and 1. 4571.
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UVIGERINA CANARIENSIS var. STRIATA Bagg, new subspecies.

Notwithstanding that Professor Brady has mentioned the fact that
some forms of vigering canaricnsis ave very weakly striated in their
lower portion and that =uch forms are synonymous with d"Orhieny’s
Coigerina wrnnloc T find at Station 4566 a form which has definite
strintions extending i groups clear and well-defined. thongh not
closely set down. and over the Iast chamber as well ax over the earlier
segments as in (Coigerdna pygmaa. The mflation of the segments 15
marked and the =epta are depressed. This form seems to be suf-
ficiently marked to he considered distinet. although Profeszor Brady
has treated sneh specihmens as varieties only of the more widespread
tvpe. Evigeving conaviensis. (See Plate V. fig. 2.)

Type—Cat. No. 5201, U.S.N AL

UVIGERINA INTERRUPTA Brady.
Uvigerving intevvupta Drapy, Quart, Journ. Microsce. Sei, NIN, n. s, ISTO,
p. 60, plovion, figs, 1718,

The original specimens of this species came from a few localities
in the South Pacific, at depths varving from 37 down to 1375
fathoms.  Present hut not very common at Stations H. 4430, I1. 1410,
and H. 4508.

UVIGERINA PYGMZA d'Orbigny.
Uvigeriwa pygnea DORBIGNY, Ann. Rei. Nat., VI 18260 p.o 269, plo X1, figs,
S, 9, modele No, 67,

This is a widely distributed form both recent and in the Tertiary
fossil beds. and it< bathyvmetrie range in existing oceans appears to
be practically unhimited. Tt is not at all common 1 the A7hatross
material. but we find examples at Stations T 4502, 11, 4508, 1. 4571,
1. 4694, and 1L £696.

UVIGERINA TENUISTRIATA Reuss.
Uvigerina tenuistricta Revss, Sitzungsber. Akad. Wiss, Wien, LXILL 1870,
D, 485.—Von Rennacur. Foram. Pletzpubl, 1870, pl. xxir, figs. 34-36.

Reported from off the Philippines in 95 fathoms off Teard Island.
75 fathoms. and off Raine Island. 155 fathoms: also off coast of
Patagonia. 140 fathoms.  Not common at Stations D. 4017, I, 4476,
H. 4585, and 1. 4696. '

Genus SAGRAINA (SAGRINA).

SAGRAINA COLUMELLARIS Brady.

Sagraina colwmcllaris Brapy, Quart. Journ. Microse. Sein, XX, n. s, 188,

p. G4
The name of this genus is by some anthors spelled Sogeaina after
Reuss. although Sugiina appears to be also in usze.  Thix handsome
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species is ]aloel llmn A\m//‘/(mu 4////10////1((. the segnients are smooth
with the sutures flush. and the walls are not 1)1'0111111011t1\' pertorated.
Tt has been recorded at a limited nmmber of loealities in the .\ tlantic
and Pacific in both shallow and deep waters.  Rather common at
Stations D. 1000, D. 1017, D. 1025, T1. 4430, T1. 1508, H. 4585, and
11. 1694
SAGRAINA DIMORPHA Parker and Jones.
Crigerina (Sagraine) dintorpha Parker and Joxes, Phil. Trans., CLV, 1865,
. 420, plo xvar, fig, I8,

A cosmopolitan species at moderate depths and more abundant than
other species of the genus. Ocenrs at stations . 4440, TL 4566, and
H. 46914,

SAGRAINA IRREGULARIS Bagg. new species.

Test elongate with irregularly set stout segments separated by septa
which ave but little depressed, giving a nodosarian aspeet to the shell.
The distal end 15 narrowly rounded withont being acuminate, the
anterior abruptly truncated with an invaginated siphonal tube at the
end of which is the cireular flaring apertie. This peculiar inset
eflfect of the apertural tube. togethier with the irregularly set cham-
bers, atfords a ready means of mepar ation ot the form from Segraina
stidata Sehwager. which the species somewhat resembles.  The stria-
tions of the surface are sinuous. delicate and fairly persiztent. but they
branch 1 =ome places. The texture of the shell 1 fine semitrans-
lncent hyaline ealeareous matter and the tests ave rvather large and
well binlt for the genus.  Found in material from Stations D. 4025
and I 4571 and common at the former station.  (See Plate V., figs.
8-10.)

Typc.—Cat. No. 8200, U.S.NMLL Station 4025,

Faninly GLOBIGERINID.E.
Genus GLOBIGERINA.

GLOBIGERINA Z£QUILATERALIS Brady.
Globigeriva wquilateralis Drapy, Quart. Journ. Microse, Sei, NIN, n. s,
1879, p. 71
This symmetrically but loosely built (/lobigerina is one of the most
abundant forms i all the material dredged in the 19 stations we
examined. The forms are large and beautiful and in various stages
of growth.  This 15 less common perhaps than Globigerina bulloides,
but is of larger size. Not likely to be confused with /. cretacea.
whieh is morve mvolute, trochoid in 1ts growth, and less common.
Present in surface waters only of both the Novth and South Pacific:
in bottom material also in the South Atlantic.  Geological range,
Cretaceous ( £) to Recent.  Abmndant at every station exeept [ 4579,
where it is apparently absent.
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GLOBIGERINA BULLOIDES d’Orbigny.

Globigerina bulloides 0'ORBIENY, Ann. Seic Nat., VIT 1826, Noo 1, p.
modele No. 17 and (young) No. 76,

The most abundant form m Recent oceans at all latitudes aud at
all depths, constituting the bulk of Globigerina oozes. .\ very couw-
mon tosstl from the Cretaceous through the Tertiary.  Abundant
at every locality of the 19 stations here deseribed.

GLOBIGERINA BULLOIDES var. TRILOBA Reuss.
Globigevina triloba REUss, Denkschrift, AKkad, Wiss, Wien, |, 1849, p. 374,
plo XLvin, tigs, 11 a-c.

Regarded as only an unimportant variety of /. bulloides, always
associated with the latter, but less common.  ‘This form was found
at six stations only—D. 174, TL 45020 TH 45030 T 6566, T 1567, and
1. 4565—although it is probably present i others where (H/obige-
rénae ave abundant.

GLOBIGERINA CONGLOBATA Brady.

Globigerina conglobala Bravy, Quart. Journ, Micr. Sci., NIX, n. s, 1879, p. 72,

Equally abundant, with other '7obigerine types. in every drede-
ing except D. 4000, H. 4440, H. 4505, and H. 4579,

Common i surfuace collections in the great oceans. but most fre-
quent in warmer latitudes and in the Tropies.  Professor Brady
in the Challenger report linits it to latitude 40° north and 357 south
in the Atlantic. and a still more restricted area in the Pacific. Not
recorded m the fossil world.

GLOBIGERINA CRETACEA d'Orbigny.
Globigerina cretacea p'ORBIGNY, Mém. Noe, Géol, France, IV, 1840, p. 34, pl
11, figs, 12-14.

There can be no doubt but that this widely distributed Cretaceous
foraminifer is still living in existing seas. The test closely resembles
(/. dubiu Egger. but is more complanate.  Abundant m Cretaceous
chalk beds of both Enrope and America.  Present in the Carvibean
Sea at 500 meters (Goes).®  Observed at Stations L 4502, H. 4566.
and H. 4567, but not very abundant.

GLOBIGERINA DIGITATA Brady.

Globigering digitala Braps, Quart. Journ, Micr. Sei., NIXL n. s, 187, p. 72,
The great elongation of one, two. or even three final chambers into
digit-like tubes from a small closely set body whorl are the remark-

a Alex. Godés, Itet. Lthizop. carvib. ser, Kongl, Svenska o Yetenskaps—Akad.
Handlinger, XIX, p. -, pl. vi, figs, 204206,
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able chavacteristies of this Globigerina.  Professor Brady doees not
mention it as a pelagic organisin and helieves itz distribution to be
very limited.  Found rather frequently at some stations and present
at L1746 TLH0, 40850 T 4566, T1 1571 HL 4585, HL 4590, and H.
464,
GLOBIGERINA DUBIA Egger.
Globigerine dubic Basier, Neues Jahrbueh fiie Min,, 1857, p. 281, plo1x,
HESINT=0
“The Globigerina dubia of Egoer can only be accepted as a va-
rietal modification of Globigerina bulloides. yepresenting perhaps
the best development of  the typical characters. The test attains
somewhat larger dimensions. 1s stout and compactly built, distinetly
rotaline in general conformation, and with a well-marked umbilical
cavity. Tt has frequently ax many as fourteen or fifteen segnients.
Pelagic speciniens of  this variety have heen taken in the South
Atlantic and in the North and Sounth Pacific: and in bottom ooze
it has been found also in the North Atlautic.  Tts northern limit
appears to be abont latitude 56”7 north, a little to the sonth of the
Rockhall Bank: whilst in the opposite hemisphere it reaches as far
as abont latitude 46° sonth in the Southern Ocean.”™ « Doctor gger's
fossils were from the Miocene of Bavaria.  Obtained at  Stations
D, 4174, T, 4430, T1. 4502, 11, 4505, T 4555, T 4566, T, 4568, and
[1. 4571.
GLOBIGERINA HELICINA d'Orbigny.

tlobigering helicina »'ORBIGNY, Ani, Nei. Nat., VI 1826, Noo 5. p. 277,

teported to he rare in both thie North and South Atlantic and the
Sonth Pacifiec. Known ax a foszil in the Italian Tertiary. Rare and
found only at Station I 4696,

GLOBIGERINA RUBRA d’Orbigny.

Hobigerina rabra p'Ore1cNY, Foraim. Cuba, 1839, p. 940 pL 1v, figs, 12-14,

Most abundant in Tropical oceans.  Rather less common in our ma-
terial than other Globigerine and found at all stations save D. 4000,
T 4410, H. 4508, I1 4555, TL 4571, and H. 4590,

GLOBIGERINA SACCULIFERA Brady.
(Hlobigerina sacculifera Bravy, Geol, Mag., Dec. 11, IV, ISTT, p. 535,

Next to Globigerina bulloides this is the most abundant species of
the genus (lobiyerdna in onr material, and we find it very plentiful
and present 1 every =tation except 1L 4585, Its range is similar to
that of . conglobata.

¢ Brady, (‘hal. Rept., IX, pp. 59505906,
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Genus ORBULINA.
ORBULINA UNIVERSA d'Orbigny.
Orbulina universa P'ORBIGNY, Foram. Cuba, 1839, p. 3. pl 1, fig, 1,
One of the most wide-spread Foraminifera in exizting oceans and

of unlimited bathymetric range.  Tossil in the Lias and later forma-
tions. Abundant in every _1/batross station examined.

Genus PULLENIA.
PULLENIA OBLIQUILOCULATA Parker and Jones.
Pudlenia obliquiloculate Parker and JoNes (Introd. Foran. 18620 ) 183) ¢
Phil. Trans., CLV, 18G5, pp. 368, 421, pl xix, lig. 4.

Unknown in the fossil state. and the only representative of the
genus living at the surface i mid-ocean.  Occurs vather abundantly
at Stations D. 4000, 1. 4420, T1. 4502, 11. 4508, 1. 4555, H. 1566, T,
4567, I1. 4585, 1. 4694, and 11, 1696,

PULLENIA SPHZROIDES (d'Orbigny).
Nowionina spharoides p’OrReieNy, Ann. Seic Nat,, VI Noo 1, 1826, 0 2003,
modele No. 43,

Quite common at Stations H. 4502, I1. 4508, I1. 4355, I 4566, 11,
4567, 1. 1568, and . 45850 .\ cosmopolitan species dating back to
the Cretaceous.

Genus SPHAROIDINA.
SPHZROIDINA BULLOIDES d’Orbigny.

Sphewroiding bulloides D'OReIGNY, Ann, Sci. Nat., VIL No.o 1, 1826, . 267,
modele No. 6.
Of very wide geographical and bathymetrieal distribution.  Fossil
in the Envopean chalk.  Oceurs at Stations D 174 L1555, T 4566,
and T 4567,

SPHZEROIDINA DEHISCENS Parker and Jones.

Sphevoidina dehiscens Parxur and JoNes, Phil. Trans., CLV, 186GH, p. 369,
pl. xIx, figs., 5, «, b
Common in tropical waters aud recorded in the Pliocene deposits
of Kar Nicobar. Much more abundant in owr dredgings than .
bulloides. Not rare and found at Stations D. 4017, H. 4430, 1L 4555,
IL 4566, H. 4567, TL 4571, H. 4585, and H. 4590.
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Genus CANDEINA.
CANDEINA NITIDA d'Orbigny.
Candeina nitide V’ORpIGNY, Foram. Cuba, 1839, p. 111, pl. 11, figs. 27, 28,

Test trochoid with globose segments. along the junction of which
are a series of pores which cover in a regular manner the entire
sutural depressions. Shell white and shining and resembling G/lo-
bigerina, but the pores so minute that they can not be seen except
under very high power: the shell in this vespect resembling Sploeroi-
dina.  The genus is represented by only this one species. and it is
present both in surface and bottom material. with the thinner shell
cover 1n the surface specimens.

Reported not rare n dredgings from Ifnnafuti, in the South
Pacific. at depths of 50 to 200 fathoms. Abundant along with ('o-
bigerine in every ooze we have stndied. except at Stations D. 4017
and I 4579, Not known i the fossil condition.

Tamily ROTALITD.E.
~ubtimimily RO ATAIN A,
Genus CYMBALOPORA.
CYMBALOPORA POEYI (d’Orbigny).
Rosalina pueyi D'OREIGNY, Foram. Cuba, 1839, o 100, ploair, figs, 18-20,

This peculiar rotaliform genus has its most typical representation
m the above species. 1t is known in two distinet types. one high and
vaulted form the other strongly depressed. The first we observe fre-
quently in several of our dredgings. particularly at Station 4025,
The species 15 common in tropical coral sands. Found at Stations
D. 1000, D. 1017, D. 1025, H. H76. and . 4696, Not known in the
fossil state.

DISCORBINA OBTUSA (d'Orbigny).

Rosalina obtusa D'ORBIGNY, IForam. IPoss, View., 1846, p. 179, pl. x1, figs. 4-6.
=

Test plano-convex. with superior sirface, but little elevated. Su-
tures depressed, slightly carved on the superior surface and the mar-
¢in somewhat lobulated. The inferior surface shows but few cham-
bers, with straight depressed septa reaching to the nmbilicus. The
striate aspect of this lower surface 1s not constant.

Recorded and figured by Goes from material collected near Spitz-
hergen at a depth of 40 meters.  Parker and Jones record it as plenti-
ful off the THunde Islands. Davis Straits. 28 to 70 fathoms. Pro-
fessor Brady reports it from off Aseension Istands, 420 fathoms.
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D'Orbigny deseribed it from the Vienna Basin Miocene at Nuss-
dort.  Discorbine are uncommon in the material we examined, and
this species was present only at Station 11, 4563,

DISCORBINA TURBO (d'Orbigny).

Rotalia (Trochuliua) turbo v'ORBIGNY, Aun. Nei. Nat., VI, No, 20, 1826, .

—y

274, modele No, T3,
Cretaceons to Recent.  Shoal waters, tropical oceans.  Rare at Sta-
tion I1, 4694.
DISCORBINA VILARDEBOANA (d'Orbigny).
Rosalina vilardebogna D'ORBIGNY, Foranm. Amer, Merid, 1839, p. 44, pl. v
figs, 13-15.
Recent only.  Universal distribution in existing oceans.  Limited
to shallow waters.  Not uncommon at Stations 11 1O and . 4568,

Genus TRUNCATULINA.
TRUNCATULINA AKNERIANA (d’Orbigny).
Rotalina akucrigna p°OReIGNY, Foram, Fosse Vien., 1846, p, 156, pl. v, figs.
13-15.
Present at Station I 4590 only.

TRUNCATULINA CULTER (Parker and Jones).

Planorbuling culter PARKER and JoNes, Phil. Trans., CLV, IS65, p. 421, pl.
xIx. figs. 1, a. 0.

The original specimens of this species were from a depth of 1,080

fathoms in the tropieal Atantic. Found at Stations 1L £502 and .
4567 of the Albatross.

TRUNCATULINA DUTEMPLEI (d'Orbigny).

Rotalina dutcuiplei p'ORieNy, Foram. Foss, Vien., 1846, po 157, plo v,
figs. 19-21.

This foraminifer 1s apparenty not nncommon in the middle ISiro-
pean Tertiary, hut is rare and at depths of over 1.000 Fathoms in ex-
isting oceans. Station IL 4571, 384 fathoms, not common.

TRUNCATULINA HAIDINGERII (d’Orbigny).
Rotalina haidingcrii p’OrpIeNY, Foram. Ifoss. Viet, 1516, po 154 plo v, figs,
7-9.

Not common in existing oceans, but known in nontypical specimens
at depths of from 90 to 1.776 fathoms chiefly in the South Pacific.
Found in the Upper Cretaceous and best developed in the Tertiary
formation. Oeccurs sparingly at Station IH. 4508,
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TRUNCATULINA LOBATULA (Walker and Jacob).

Nawlilus Tobatulus WALKER ind Jacop, Adam'’s Issays, Kanmacher's ed.,
1798, p. 642, pl. x1v, fig. 36,

One of the mo=t widely ditfused Rotaline types known and occur-
ving frequently in all formations where Foraminifera ave present
from the Carboniferons to Recent.  Found at all stations except H.
4430, T, 1502, T1. 4555, T 4566, T1. 4579, T1. 4585, and I1. 4590.

TRUNCATULINA MUNDULA Brady, Parker, and Jones.

Troancatulinag srundula Brapy, PArRKER. and JoNgs, 'T'rans, Zool. Soc. .ondon,
NI, Pt. 7, ISSK, pe 225, plo xey, fig, 25,

The authors state that this form. common at 230 fathoms ofl the
Abrohlos Bank, South America. 15 intermediate between 7'runcat -
lina haidingerii and Truncatulina wungeriana. 1t is more compressed
than the former. with about double as many chambers in cach con-
volution. and they consider 2wl vinwdina farstend its neavest 1somorph.
Npecimens agreeing closely with the deseription and figure of this
species we find at Station D. 4000, depth 104 to 213 fathoms.

TRUNCATULINA PRZCINCTA (Karrer).
Rotaliv pracineta Karger, Sitzungsber, Akad., Wiss, Wien, LVIL 1868, p.
INO, plov, fig, 7.

Of this coral reef species no typieal representatives ocenr in the
Nlbatross colleetions. hut what perhaps 1= a variety of the form
occurs rarely at Station T HT6. '

TRUNCATULINA PYGMZAA Hantken.

Trupcatulina puogmaa Tlaxtiex, Mittheil. Jahrb. ung Geol. Anstalt, 1V,
INTOH, po IS0 ploox. fige S
This is a very deep-water speeies. being found at depths of 1570
to 3.125 tathoms.  Represented at Station H. 45020 1342 fathoms.
TRUNCATULINA REFULGENS (Montfort).
Cihicides refulgens Moxrrorr, Concehl, System., 1, 1808, . 122, 31 genre.
Truncatidina refulgens ocenrs at depths ranging from about 50 to
2500 fathoms and is typieally represented in the temperate-zonal
waters outside the Tropics.  Found vather nnfrequently at Stations
D. 4000, D. 4174 TL 4430, 11 4476, H. 4566, and H. 4696, Lt is a well-
known fossit from the Cretaceous and later {formations.
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TRUNCATULINA WUELLERSTORFT (Schwager).

Anomalina wacllerstorfi Scnwacer, Novara Exped.,, Geol. Theil, 1, 1866,
p. 298, pl. vir, figse 105, 107,

This species 1s very abundant in nearly all of the (Hbalross mate-
rial examined and is wanting only at Stations D. 4000, D. 4476, T1.
4555, H. 4566, and L1 4579, Its earliest appearance dates back to the
Cretaccous.

Genus ANOMALINA.

ANOMALINA AMMONOIDES (Reuss).

Rosaliva anvmonoides Revss, Verstein, bolim, Kreid., 't 1, 1SU5, p. 36, pl.

»

X111, fig, GO: plo vitn fig, 53,
Easily recognized by its depressed involute nautiloid form with
rounded margin and edian aperture.  The species is. however,
liable to considerable minor varieties. It is chiefly found in the
South Pacific. and in waters of moderate depths.  As a fossil it is
well known in the Cretaceous of both this country and Europe. It
is not abundant in the material studied Dut oceurs at Stations D,
4000, D. 1025, D. 4174, H. £430, H. 4440, 1L 476, 11, 4508, 1L 1566,
H. 4567, 11. 4579, and . 4694, and is rather common at D. 4023,

ANOMALINA ARIMINENSIS (d'Orbigny).

Planuline ariminensis D'ORBIGNY, Ann. Sci. Not,, VII, 1826, po 280, ploov
figs. 1-3 bis, modele No. 49,

Differs from .t. vmmonoides in (he greater compression of the
test and the more squarvely built periphery, together with a stronger
limbation of the sutures.

Widely found in the North Atlautie, at moderate depths: rare in
the South Atlantic, and also the South Pacifie ;s abundaut in the Med-
iterranean. Found also at the Abrolilos Bank from 47 to 940 fathoms.
and in Hongkong Iarbor. In the fossil state it is known from
the Cretaceous, and has been found in the Tertiary and later deposits
in many localities.  Rather rare at Stations H. H30 and 1L 4567,

ANOMALINA CORONATA Parker and Jones.

Avomalina coronata PArker and Joxes, Ann. Mag. Nat. Hist., ser. 2, NIX,
1SH7. p. 204, pl. X, digs. 15, 16,

The above species is coarsely constructed. ke Lbwonalina grossern-
gosa, but the segments are more or less angular along each side of
the peripheral horder and sharply marked off from the depressed
umbilici.  The perforation of the shell is coarse and the test farge.
Rare within the Tropics but abundant in many tcmpc rate zone dredg-
ings from the North and South Atlantic oceans.  Geologically known
from the Eocene through the later Tertiaries. It is usually found
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at shoal water depths. although 1.630 fathoins have yielded speci-
mens.  We recognize the species at Stations D. 4000, H. 4566, H.
4571, and . 4696, Perhaps the largest and most typical are from
Station H. 4566.

ANOMALINA GROSSERUGOSA (Gumbel).

Truvcatulivag grosseritgosd GuMerL, Abhandl. d. K. bayer. Akad. Wiss,, 11,
L NL IS6GS, D 660, pl. 11, figs. 104, a, b,

Resembles . Lwonealing wuimonoides, but is larger, more stoutly built
and has only a few chambers in the last convolution. The perfora-
tion is coarse but there are fewer pores upon the superior surface.

The Challenger expedition obtained this form from only a few lo-
calities in the North and South Atlantic and in the North and Sonth
Pacific.  The depths were from 345 to over 2,000 fathoms. 1 am
iuclined to think, however, that it 1s much more common than these
results would indicate. 1 find excellent specimens at Station D. 4502
and it is present at the following localities: Stations D. 4174,
H. 4430, I1. 4410, T1. £502. H. 4508, 11, 4555, H. 4571, and H. 1696,

1 have recorded the form in the New Jersey Cretaccous and it has
been variously recorded in the Kuropean Tertiavy. .\ very similar
form 1s found in the Vienna Dbasin Miocene near Baden. and de-
seribed by d*Orbigny wnder the name Luwomalina badenensis.s v

ANOMALINA POLYMORPHA Costa.

Anowaliva polyeorpha Costa, At dell” Aecead. Pontan., VII, 1856, p. 252,
pl. xxa, figs, 7-9.

A large coarsely built form with extensions of the chambers at
the periphery irregularly into stout spines. The perforation is very
large and the pores few, and the species 1s somewhat hke Avowalina
grosscrngosa, but 1s less thick. It is considered isomorphous with
Rotalia calear and Pul viwuling spinimarygo.

Present at shallow depths m both Atlantic and Pacific oceans.
Recorded by Cfosta from the Miocene of Italy. Oeceurs at Stations
D. 1017, TE 4476, 11 4508, TL 45680 TL 4579, 11 4590, and T, 4696,

Genus PULVINULINA.
PULVINULINA CANARIENSIS (d’Orbigny).

Rotalina canaricusis D’ORBIGNY, Foram. Canaries, 1839, p. 130, pl. 1, figs.
34-36.

Not confined to the Tropies but more abundant there. In our
dredgings, common but less abundant than 2. menardii.  Stations
D. 4000, D. 4174 TL 4430, TL 440, TL 4476, H. 45020 HL 4508, 1. 4555,
I 45660 I1. 4567, TL 4565, TL 4585, TL 4590, 11, 4694, and 1. 4696.

@ 1'or, Foss, Vienna, p. 171, pl. x, figs. 1-3,
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PULVINULINA CRASSA (d'Orbigny).
Rotaling crassa D'ORBIGNY, Mem. Soc. Geol, I'rance, TV, 1840, po 320 pl. 1
figs, 6, 7.

Deseribed in the Cretaceous bhut not in stieceeding  formations,
Oceurs i bottom dredgings at great depths as well as in shallower
waters and over a wide area of distribution.  Stations 1. 1130, 11
555, FL£566, T 4571 TL 4585, and T1L 4390 of the 1 /batross cruise.

PULVINULINA ELEGANS (d'Orbigny).

Rotolia cleguns D"ORRIGNY. Ann, Seic Nat. VI, Noo D, 1826, p. 276,

One of the most beautiful of all 2ulvinidine and of very large
size. It is a comparatively shallow-water type, while its related
form, Pulvivulina  paitschiona, s a deep-water species.  Found
rather abundant at Stations D. 174 L H30, 1L 4502, 1L 4508,
FL 4555, TL 4567, T1 45710 T 4585, and 1L 1696,

PULVINULINA GILBERTI Bagg, new species.

From the dredging of Station 4567 T tind two =pecimens of 72l /-
nuling which appear to be new.  The test is highly vaulted npon the
inferior side, with deeply sunken =epta which extend from the mar-
gin to the wmbilicus m an almost straight Tine, as i 22uleinnlina
canaricnsis I'Orbigny. which this species somewhat resembles. The
segients are, however, more compactly built and the aperture.a neatly
shaped arch, lies midway between the periphery and ihe umbilicus
upon the inferior surface.  The superior surface, instead of being
vilted as in 20 canaricisis, s almost complanate and the periphery
1= almost keeled, being quite sharp and distinet, althongh somewhat
lobulated on the last two chambers of the ultimate whorl. There are
five segments visible in the last convolution and they are equally dis-
tinet upon hoth surtaces.  (See Plate V), figs, 11-15.)

The shell 15 very minute and firmly built. Tt has a shight resem-
blance to Zrwuecatuling dutem plei (A'Orbigny), but the margin is
sharp and more angular in the present form. and the scptal lies
upon the mferior surface are mneh more depressed and the chambers
more inflated. It ix xomewhat doubtful whether the present form
should be considered o distinet species or only a varviety of /2u/r/
nulina menardil, which it resembles. It s much smaller than 720w
nardil, much more vaulted upon the inferior surface. and a hittle more
closely involute.  The septal depressions also arve strong. deeply
sunken on the lower side. and extend straight to the center. [Upon
the superior side they are strongly eurved as in 7. wicwardii. There
are five of these chambers in the final convolution. The ultimate
chamber is largest and in it< outline reminds one of the anricnlate

P’roc. N. M. vol, XXXIV—0S——11
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type of Pulrinulina, bhut 1t 1s not so extended frowm the whorl. Tt is
not a young form of 2. wenardii., Present and rather common at
Station I 4555,

Named for Professor Charles H. Gilbert. of Stanford University,
California.

Type—Cat. No. 8199, U.S.NOMLL Station T 4555,

PULVINULINA MENARDII (d'Orbigny).

Rotalia wenardii pvORBIGNY, Ann. Seic Nat., VI Naoo 26, 1826, p. 273,
modele No. 10,

This is the moxt abundant 2wl einwlivg found i the _Hbatross ma-
terial, and it i< typically developed and present at every station but
one, 1L 4579, Tts geological history dates from the Cretaceous.  Tn
existing oceans the distribution i+ world-wide and ranging down to
2750 fathous or more.

PULVINULINA MENARDII var. FIMBRIATA Brady.

Pulvivalinag wenaedii var, fimbricta Brapy, Chal. LRept., IN. 188, pp. 691
62, pl. i, figs, 3. a. b,

’

Stations TL 567, TL 4571, and T1 4694, hut not common at any of
them.
PULVINULINA MICHELINIANA (d'Orbigny).

Rotalina wichelinione pORBIGNY, Mén. Soc. Gool. France, TV, 1840, p. 51,
phoair, figs, -3,

This species, while never abundant in our material. is not at all
vare and in some localities it ix rather plentiful.  The forms are typ-
ical specimens and rather Large.

Obtained at all Stations except at D. 4025, where 2wl rinuline ave
not abundant, and at 11, 4579,

PULVINULINA PARTSCHIANA (d'Orbigny).

Rotaling pactschiana D’ORBIGNY, Foran, Foss, Vien., 1516, p. 153, pl. vii,
tigs, 28305 plo vinn, figs, 1-3.
A deep-water vaviety of Puleinuling clegans, as stated above,  Oc-
curs only at Station H. 4565,
PULVINULINA PATAGONICA (d'Orbigny).
Rotalina patagonica 0ORBIGNY, Foram, Amer. Merid., 1839, p. 36, pl. 11,
figs. G-8.

A common constituent of bottom dredgings. but rare in surface
material.  Present at Stations 1. 4502 and H. 4566,
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PULVINULINA PROCERA Brady.
Palvinulina proccra Bravy, Qnart. Journ. Microse, Sei.. NNT, 1. s. 1881,
p. 66,
This species closely vesembles Z2ulvinuling sehireibersiic hat the
test 15 higher and more conieal. Found only at Station 11. (50,
PULVINULINA PUNCTULATA (d'Orbigny).
Rotalic puwctulala p’OrRBraNy. Ann. Sei. Nat., VL Noo 25, 1826, I Z0R,
modele Noo 12,

Station D, 4017, hat rare.  Prof. i, B. Brady in the ¢hallenger
Report (p. 686) writes that with the exception of one occurrence
near the west coast of Patagonia the species is limited to the North
Atlantic, and we may be wrong in placing the few specimens we have
under this species. The characters agree tolerably well. however, and
the 1dentification may be conditionally wade as above.

PULVINULINA REPANDA (Fichtel and Moll).

Nautilus repandus Frenten and Morn, Test. Microse., 1803, p. 35, pl. o1,
figs, a-—-d.

We do not find good representatives of {he above species in on
dredgings. but the form ocenrs at Stations D, 4017 and 11 4694,

PULVINULINA SCHREIBERSII (d'Orbigny).
Rotaliva schrcibersii p’ORpICNY, Foram. Foss, Vien., 1846, po 151 pl ovin,
figs, -4,

Occurs i the Middle Tertiary. Reported from seven stations in
the South Pacific. Found sparingly at Stations TT. 1476 and TI. £566.
PULVINULINA MENARDII var. TUMIDA Brady.

Pulvinnlinag nienairdii vav, fnwida BrRADY, Geol, Mag, 1V, INTT, Dee, 110 p.
204,
Cliaefly tropical and generally from bottom dredgings.  Frequent
at all stations. in cotmmon with 2. iwenardii; except 1. 4017, DL 1025,
IT. 4440, TL 4579, and H. 1696,

Genus ROTALIA.
ROTALIA SOLDANII (d’Orbigny).

Rotalina soldauwii D’ORBIGNY, Ann. Sci. Nat., VII, No. 5, 1826, p. 278, modele
No. 36.
A common species of wide distribntion and most frequent at depths
below 1,000 fathoms. Eocene to Recent. Rarve at Stations I 4508.
H. 4555, and H. 4585.
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Samily NUMMULINID. .
Subtiunily POLY STODMIKILILIN A

Genus NONIONINA.

NONIONINA DEPRESSULA (Walker and Jacob).

Nawtilus depressulos WALKER aind Jacon, Adam’s Essays, Kanmacher's ed.,
1708 po 611, plooxay, fig, 33,

Widely distvibuted at the present time and common in the Euro-
pean Tertinvies. Found at Stations Do 4025, T -H30. T -H-40, and
IL HL66.

NONIONINA ORBICULARIS Brady.

Nowiwing orbicularis Brapy, Denkschr. Akad. Wisse Wien, NLITT, 18N1,
po 105, ploTn, digs 5, o, b A Mag. Nat. Hist., ser. 50 VILL p. 415, pl.
NXI, flgs, 5, w0 b

[ think [ am rvight in placing the small Nouionina found at Station
TL 1566 1 this =pecies. The form vesembles Nowiowina powm pilioides
in ontline, hut the former has more seements, thicker umbilicl, and
less reeular arvrangement of the segments,  This species has been
dredeed ofl” the cold waters of Spitzbergen, ofl the Canaries, off Pata-
conia. and elsewhere. but at very shallow depth=. It is obtained in

the Eocene and Tater Tertiary of Enrope.  Station 110 4566,

NONIONINA POMPILIOIDES (Fichtel and Moll).

Nawiilus pompilioidcs Tricumen and Mown, Test, Microse. [S03, po 81, pl
1, tigs, @ -0,

Test thicker and more involute than Nowiowina winbilicatule, which
this species resembles. and the septa less distinet. Reported to be less
conton than similar species. Chiefly confined to deep water and gen-
erally helow 1.000 Tathoms.  Fossil in the Miocene and Iater forma-
tions.  Station L 4567 only. and not common.

NONIONINA..SCAPHA (Fichtel and Moll).

Nautilus scaplba Kicuven and Movr., Tes(, Microse., 1803, po 105, pl. xIx,
fgs, d f.

The elongate oval segements and depressed chambers which rapidly
enlaree from the nmbilicus make the form easily vecognizable.  Fre-
quent i dredgings from many regions and common as a fossil in the
Tertiary. It does not appear to be limited in depth. Stations D.
1000, D. 40250 T 4440, . 4567, and H. 4696 atford speeimens of
this species. It appears to be the most common Noaionine in our
dredgings.
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NONIONINA UMBILICATULA (Montagu).

Nantilus wmbiticus MonNTacy, Test, Britain, 1803, o 191 Suppl., b 78, ph.
S0, (15 1l
Nowionina wmbilicatula may be regavded ax oceupying an inter-
mediate position hetween N depressula and No powpiioides. Tt is
found at all depths from a few to over 3,000 fathoms,  Tts geoeraph-
ical distribntion is equally extensive. Its geological history com-
mences with the Focene.  Oceurs at Stations T 4505 and T1 4550,

Genus POLYSTOMELLA.
POLYSTOMELLA MACELLA (Fichtel and Moll).
Nautilus macctins Frenren and Moun, Test, Microse,, 153, po GG, pl. N,
fies, o—g.

A compressed varviety of the morve abundant type Polystomictin
crispa.  Chiefly in shallow. tropical waters, but it ix the earliest
known fossil helonging to the genns and occurs in the Middle Jura.
Found at Stations D. 4000 and T1. H30.

POLYSTOMELLA SUBNODOSA (Munster).

Robuline subuodosa MUNster  (according to Roemer), Neues Jahrh., fur
Miner., 1838, p. 391, ploaan fig, 61,

This oceurs but twice in the Cladlewgor dredgings, ol Booby
[<land, and southwest of Papua at from 6 to 28 fathom-.  Rare at
Station H. 4508,

POLYSTOMELLA STRIATOPUNCTATA (Fichtel and Moll).
Nawtilus striatopunctata Frewren and Morn, Test. Microse. 18050 po 61,
pl. 1x. figs. g,

One of the most abundant =pecies of Polystomclla whether recent
or fossil.  Depth and range unlimited.  Fos<il in the carly Focene,
Found at Station D. 1174

Subunily NUMMULITINC I,
Genus AMPHESTEGINA.
AMPHISTEGINA LESSONII d'Orbigny.
Lmplistegina lessonii (part) p'ORp1GNY. Ann. Scic Nal. VL Noo 30 18526,
p. S04, pl. xvi. figs. 14,

The recent tvpes of 1w phistegina ave very diflicult to =eparate even
in varieties on account of the great variation of form they exhibit.
Professor Brady ¢ separvates the =pecies Lmplisteyine lessonii into
three divisions, namely: (1) compressed lenticular form (— 1. ru/-
garis Pavker. Jones, and Brady). (2) thick vaviety. more often m-

« (‘hallenger Report, 1IN, po 740,
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cquilateral ( =.1. gibbose Willlamson), and (3) thick forms, still
more inequilateral (=1, rugose d'Orbigny). In the material
studied there are two well-developed types: one rather small, shin-
ing. white, nearly equilateral. moderately vaulted, with all the seg-
ments visible in the final volution. the other very gibbous, opaque,
larger than the fivst, with some granulations around the aperture near
the marein. with the chambers nniformly curved. and without the
sinnosity of the smaller types. Tt is possible that this second form
represents a new type. but since so much latitude has been granted
the original Ll Zessondi T prefer to consider these two types as one
and refer to the average symmetrical form as L1 lessonii and the other
as the elobose variety. The species is unusually abundant in the
Tlawaiian dredgings. It was recognized in the following stations of
the 19 examined: D. 1000, D. 1025, D. 174, 1. 430, T1. 40, T1.
76, TL 4508, T 4566, T 4567, T1. 4579, and H. 4694, The typical
@lobose type ix abundant at Station H76.

Abundant in the tropical waters of the great oceans. It i best de-
veloped on hottoms of less than 30 fathoms. and is rave below 100

fathons.
Genus HETEROSTEGINA.

HETEROSTEGINA DEPRESSA d'Orbigny.

[Teterostegina depressa D’ORBIGNY. Ann. Sei. Nat., VI IS26, po 305, pl
NVIL, figs, 57, modele Noo 99, :
Like [laplosticlie, this genns has but a single living representative.
It iz a shallow-water (vopical form found around many coral islands.
Dut two specimens of this well-known species were obtained at
Station I 4566,
Genus NUMMULITES.
NUMMULITES CUMINGII Carpenter.
Amphistegina cumingii CarreNTer. Phil. Trans., 18590, p. 32, pl. v, figs, 13-17.
The classification of recent Nwmncnlites is to the mind of the writer
in an entively unsatisfactory condition.  The difficulty has come from
considering nnder one species many marked varieties with not only
more chambering in each volution but also from a difference in vanlt-
ing or thickness of contour, which results in altering the entire figure
of the shell. Uuder clmplisteging were mentioned several varieties,
and the same might be done with the Nenonulites series.  The mul-
tiplication of chambers, however, is. 1 think, important and a form
with twice the segmentation in a given whorl ought not to be re-
carded as helonging to a species with only one-half as many.
Again the asyvimetry of the test is one of the chief features which
serve to distinguish the genus Nwwmulites trom linphistegina. and
even Carpenter later veferrved the present form to Nemenenlites after
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plv\lmlslv classifying it with luplistegona. Ilm\ow that may he,
lhmo is o considerable amount of variation among these forms whiel

1 the fossil state would he suflicient to eause their <eparation into
90\01(11 species or at least important varieties of the (ypical form.
This matter can not be properly entered into here, but we have pur-
posely kept Nl ites radiata separate from Nwuomonlitcs coumingii,
notwithstanding that it is considered synonymous by Prof. 11, B,
DBrady.

The species Numaonlites cumingii is confined to tropical and sul-
tropical Tatitudes and is found only in very shallow waters.  In speci-
nmens from Station D, 4000 there arve fourteen cliinbers in the final
convolution.  In Nwmunlites radiote the number is much greater
(nearly double), aud they are more sinuous.  Also the shell is of a
dark brown color in Nwmwnlites radiato and somewhat smaller.
Stations D. 1000, TL 4476, 11 4566 ( 2y, and 11 4590, Not as abun-
dant as dweplisteging at any of the above stations,

NUMMULITES RADIATA d’Orbigny.

Newwnealina vadiata p'ORRIGNY, Foran, Foss. Vien., 1846, po 115, pl. v, figs,
23, 24,

")
-y

Test compressed. discoidal, smooth. and coinposed of over twenty
segments in the final convolution, separated by flexed septa. =ome-
what irregular.  Considered hy 'Orhigny as velated to Nwwniulina
lenticularis. but with its chambers more inflected.  D'Orbigny’s speci-
mens were from the Nussdorf Miocene.  Two exumples of this type
were taken at Station 11 4476,
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FXPLANATI(.)N OF PLATE V.

Faudryina quadronguddris. - oo oo ool i a..

Uvigerina canariensis var. striata. .. ..

Yolivina semi-alata .. ... . ... _.

Digeinerine arenaeed . ... oo ool
Bigenerina arenacea (typical form). .

Virgulina squainosa var. striate. ..

. Pudvinulina
20 Pulvinidine
. Dudeinulina

Pulvinulina
Pulvinuline

. Nagrama ivregularis_ o oo 0oL oL
. Sugraina irregularis (perfect specimen)
. Sugraina irregudaris (siphonal aperture lacking) ... ..o

gilberti (inferior aspect)
gillerti {superior aspect)
gilberti (inferior aspect) .
gilberti (superior aspect)
githerti (inferior aspect)

. Digenerina arenacea (showing irregular growth) .. . ... ...
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152
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Amphistegina lessonil (X Orbigny )

Auowmad e ammonoides (Reuss) . .
ariminensis (POrbigny ) - oo -
coronata Parker and Jones .

grosserugosa (Gumbel) oL
polymorpha Costa ... ...

Bigenerine arenacea Bagg, new species .o

talabl
Biloculina bulloides XOvhigny ..o ... .
comate Byady oo ... ...
depressa I'Ovbigny oo .
depressa var. poaarhyna Schwager
clongata Ovbigny oo .
irregularis ’Orhigny
Bolivina acnariensis (Costa) - oo 0 L.
dilatata Revss oo oo oo
handkerdiana Brady oo oo
karveriana Brady oo o 0 0 S B
Limbate Brady oo ... e —=a| N
nobdis Hantken. ..o ... s e oa: , Mmoo
plicate FOvbigny oo oo o oo . o0 a==Za 0aoaac
grtectata COrbigny . oo oo oo . S
robusta Brady oo o o ooooooooo o0 L .
semi-alate Bagg, new species (00 e
tewtilarioides Reuss o oo o0 B
Bualinia acaleata Orbigny oo oo o A
affines POrbigny coo ool L
brcliaia COPhigny .o ..
contraric (Reuss) oo oo o . e
coinflate Seguenza Lo oLl
orata AOVHIENY _. oL o
pupoides Orbigny - oo o oo .
williconsoniana Brady o000 e itk
Condeina witide OThigny .o oo oL . o
Cassidulinag crassa LOvbhigny o ooooooo00 oo oo penee  Hjaoocs
subglobosa Brady .o o000

Claridiva angularis Orbigny -0 o0
cylindiica Mantken oo oo
Corwuspiva foliacea (Philippi. .

_ incolvens Reuss
Clrastellaria articolata Reuass o0
calear (Linnzens)
crepidula (Fichtel and Molh
cultrate (Montfort) ..o L.
elegantissime (COSta) .. oL ool
glalbm ORI < < 5o ommasenacams - - - 950000 - - caoaaEEEaEE0 8 -
a.ieltaris (@PONENTN ceacos cmas 2=can0000080000 a0aA0aGEEG6E < 90 -
rotulata (Lamarck) oo ...l
“vorter (Fieltel and Moll) oo oo -
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Page

Crdliionina pisene vay. hispida WUt oo o000 o0l 127
Cyelammina eancellata Brady oo oo o 0o . .. 129
Cymbalopora poeyi (QOrDIgNY oo oo 156
Discorbina oltusa (X OTHIGNY ) oo iiiiiiiaan 156
trrho (ATOPDIGNY ) oo i 157
cillardeboana (COTHIENY ) .o oo i 157
Elvenbergina sevrata Renss oo oo oo o ... 140
Froudicwlaric rolusta Brady oo oo oo oo i 145
Guaudryine filiforwis Berthelin oo o oo oo oo oo oo 133
pupoides Orbigny. ... NP, 133
quadrangularis Bagg, new species oo _o o oo oL oL 133
Globigerina aequilateralis Brady o oo oo o oo oo o .. 152
bulloides COYbIgNyY ..o oo o 153
halluides var. tritoba Reuss.ooooooo0 o000 oo . 153
cretacca COPbIgNY Co oo o ool L .. 153
conglobata Brady oo oo oo oo . 153
digitate Brady oo e 153
dudicd Ig@er . oo 154
Jelicina ATOTDIENY L Lo i 154
rubra OTDIGNY i 154
suceulifera Brady oo Lo ... 154
Haplopliragudinm agglutinaus (COrbigny) .o ..o .o o ... ... 126
canariense (POrbIgNy) oo oL oo 126
globigeriniforme (Parker and Jones oo oo oo o . 126
latidlorsatipe (Bornemann) . ..o oo oo i 126
e Brady .o oo ... 27
seitudenn Brady oo o000 oo il 127
aplostiche soldundi (Jones and Parker) oo oo o0 oo oL 128
Heterostegina depressa AOrDIENY © oL Lo e 166
Legena favoso-proectata Brady - oo o000 il 140
globosa (Montagu) oo L. 141

Tispida Renss oo oo iieeeeieaaeaaaan 141

Lvts (Montagu) oo ieiiiaiiaaaan 141
legenoides (Willinmson) - oo o o ool 141
marginate (Walker and Boys) oo o o oo 141
quadrate (William=on) oo oo oo i 142
stricte (OrDIgNY ) i iiiiiiiiaaaaa- 142
Lingulina carvinata COrbOIgny « oo i 144
Miliolina bicoriis var. dlegans Willlamson o oo o000 oo oo o L. 120
cuelericnd (FOTDIGRY )« oo i 120
Towvaaea (COTDIZNY ) - oo il 12l

oblonga (Montagn) oo 121

perkeri Brady ..ol iii..... 121
separans Brady oo ... 121
semonline (LInnacus) oo oo i iiiaieeaa-. W2
senvinwlune var. diseiformis Willlamson ... oo o ool ... 123
tricarinata (QOrbigny ) oo oo lliiiiiiaaa- 152
trigonada (Lamarck) oo o oo liiiiii.ia.- 2
Nodosaria cadomorpha Renss © oo e 142
conmunds (AOrbigny) C. oo i iiiiiiiaaaa-- 142
consobrina var. entociata Reuss oo o oo L. R 143

gudtifera (FOrDIgNY) oo 143

levvigate POYDIGNY « oo iiiiiiiaaaaaas 143

pauperata (COTHIgnY) - oo i 144



